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CHICAGO, APRIL, 1911 


NEW POWER AND HEATING PLANT 
AT OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE 


By R. E. CHANDLER* AND J. L. Jones} 








AREFUL EXAMINATION OF THE 
record of the temperature at this point, 
extending over a number of years, kept 
by the Oklahoma Experiment Station, at 

SEIS Stillwater, Oklahoma, shows that dur- 

ing each of 6 months of the year there 
are some days on which a heating plant 
must be run in order to maintain the temperature at 

70 deg. During those 6 months there are usually 














recorded (Mar. 24, 1899). From about the middle of 
November until the middle of March, it is necessary 
to run the heating plants in this territory practically 
every day. 

It will be seen from the foregoing that the amount 
of heating surface required is about the same as for 
more Northern climates, as the amount required must 
be sufficient to maintain the temperature in zero 
weather, although the average temperature during the 
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FIG. 6. 


short spells of very cold weather, the temperature fre- 
quently reaching the zero mark, and sometimes going 
considerably below that point. During the winter of 
1898-1899, a temperature of 17 deg. below zero was 


*Professor of engineering and physics. 
7Assistant professor of mechanical engineering. 


INTERIOR OF ENGINE ROOM SHOWING IDEAL ENGINE UNITS 


winter is higher than that of any of the Northern 
States. 
General Plan 
THE Agricultural and Mechanical College, at Still- 
water, Oklahoma, on account of its rapid growth 
and the erection of a number of new buildings, has 
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been obliged to build a new power and heating plant, 
designed to furnish heat and power to a considerable 
number of buildings scattered over a campus some 
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PLAN OF CAMPUS SHOWING TUNNEL AND HEAT- 
ING SYSTEM MAINS 






4 mile wide by % mile long. The power plant was 
located on the lowest ground available, in order that 
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FIG. 2. CROSS-SECTION OF PIPE TUNNEL 


the condensation from the radiators might return by 
gravity. 
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From the power plant, a reinforced concrete tunnel 
runs Eastward, a distance of some 800 ft. It was the 
intention originally to have this tunnel extend to all 
of the buildings, but on account of the expense it was 
decided for the present to carry the heating pipes in 
split tile ducts from the tunnel to the buildings. 
Eventually the tunnel will be extended or branches 
will be built, so that each building will be connected 
with the power plant by a concrete tunnel. 


Oil Fuel 


ORIGINALLY the plant was designed to burn coal 

Mine run coal for this purpose from Eastern Okla- 
homa usually costs about $4 a ton, laid down in the 
college bins. A strike in the mining region this sum- 
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FIG. 4. FRONTS OF B. & W. BOILERS 


mer made it certain that the price of coal would be 
very high, if it could be secured at all, so that it was 
then decided to adapt the plant to the burning of 
crude oil, which can be obtained at a reasonable price 
from the Eastern Oklahoma oil fields, a short distance 


<away. 


The plant is located a little over a mile from the 
railroad, and a pumping station has been erected close 
by the track, which pumps the oil to the storage tank. 
The pumping equipment consists of a Fairbanks-Morse 
pump, belted to a 2-hp., 110-volt alternating-current 
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motor, current for the motor being obtained from the 
City Electric Light and Power Plant. From the car 
the oil is pumped through a 2-in. pipe line 5800 ft. 
long, into a concrete tank 12 by 40 ft. and 10 ft: deep, 
with a reinforced concrete top. This tank has a ca- 
pacity of a little more than 3 tank cars of oil, which, 
in moderately cold weather, is a sufficient supply for 
one month. 

Crude oil costs about 83c a barrel, f. 0. b. cars, Still- 
water. No tests have as yet been made to determine 


the relative economy of the oil and coal, but it is be- 
lieved that the oil will show considerable saving over 
the coal, besides having decided advantages in the 
way of cleanliness and saving in boiler room labor. 
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of the building was originally intended to be used as 
a storage room for coal, until such time as the growth 
of the institution demanded a further increase in 
boiler capacity, and this room is at the present being 
used as a display room for agricultural machinery. It 
is, however, believed that it will be only a short time 
before this space will be required for an extension of 
the present boiler room; it is capable of holding some 
1200 hp. of boilers. 


Boilers and Furnaces 


IN the plant there are 2 200-hp. Babcock and Wilcox 
boilers, one 100 and one 70-hp. return tubular boil- 
ers; the 2 return tubular boilers are set in one battery, 
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Some authorities state that when burning oil no 
air is necessary for complete combustion, as the 
amount of steam used for spraying contains all the 
oxygen needed. This steam is of course dissociated 
into its chemical elements. Our experience has been, 
however, that we get better results when the fire doors 
are tightly closed, but the dampers in the doors slightly 
open, the dampers in the uptake being almost closed. 


Power House. Building 


THE -power house is built of paving block laid in 

natural cement, with base and floor of concrete. 
The roof is carried on steel trusses, which are sheathed 
with 2-in. flooring, and covered with Carey Roofing. 
The stack is of reinforced concrete, 125 ft. high, 5 ft. 
6 in. in diameter, and was erected by the General 
Concrete Construction Co. of Chicago. 

The building is 128 ft. long and 47 ft. wide, with 
walls 25 ft. high, the engine room occupying a wing 
of the building, which is 50 by 25 ft. The North end 


POWER PLANT AND CONCRETE STACK 


the B. & W. boilers being in another. The 2 return 
tubular boilers are used only for heating, and if more 
steam is required than they can furnish, it is supplied 
through 2 Foster reducing valves from the high-pres- 
sure B. & W. boilers. The plant is designed so that 
the exhaust steam from the engines is also used for 
heating. 

Oil for fuel is drawn from the tank, which is located 
about 50 ft. south of the building, by a double Kirk- 
wood pumping system, consisting of 2 small pumps, 
which force the oil to the boilers. It is sprayed by a 
steam jet, the pressure in the jet being about 30 Ib. 
per square inch, a reducing valvé being used to reduce 
the pressure from boiler pressure. The pipe furnish- 
ing steam for spraying passes through the uptake, so 
as to make certain that the steam is either dry or 
superheated. Three Kirkwood burners are installed in 
each of the B. & W. boilers, and 2 in each of the re- 
turn tubular boilers. 
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Piping and Generating Units 


THE steam main consists of a complete loop which 

passes out from the boiler room, goes to the en- 
gines, and returns again, this. being done so that, if 
an accident happens to any part of the pipe, steam 
can be taken to the engines by another path. A suffi- 
cient number of valves were supplied to enable this 
to be done easily, this being considered a wise ex- 
penditure in order to insure against serious shut-down 
due to some trifling accident. 

In the engine room are installed a 14 by 16-in. side 
crank Brownell engine, direct connected to a 100-kw. 
250-volt, direct-curent Westinghouse generator; 2 10 
by 10-in. Ideal engines, each direct connected to a 40- 
kw., 250-volt, direct-current generator; and a 25-hp. 
motor-generator set has also been installed in the 
engine room. This is a 3-phase motor, taking alter- 
nating 3-phase currents from the city lines at 2300 
volts, and delivering direct current at 250 volts. This 
motor-generator set has been provided in order to 
make it possible to supply light and also to drive 
some of the motors in the different buildings with- 
out operating the college power plant. 

After carefully studying the system, it was thought 
that with the buildings scattered as they were, a di- 
rect-current 220-volts system for both lighting and 
power would be most suitable. Since this system was 
originally installed, however, various buildings have 
been erected at greater distance from the power house. 
With the improvements in single-phase motors, if the 
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system were to be designed anew, it might well to 
consider alternating current. 
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FIG. 8. CARDS SHOWING NO LOAD, HALF LOAD AND FULL 
LOAD ON THE BROWNELL ENGINE 


The engine room also serves as an office for the 
chief engineer. A Bristol recording pressure gage 
placed near his desk, and a recording oil level gage 
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PLAN OF ARRANGEMENT OF PLANT AND MACHINERY 
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on the wall near by, show the pressure of steam in 
the mains, and the amount of oi! in the tank. The 
switchboard is of blue Vermont marble, and contains 
the usual instruments and switches for proper distri- 
bution of the current. 


Heating System 


EXHAUST steam passes directly into a tunnel be- 

low the engine room floor, steam from the various 
engines enters the exhaust main, through which it is 
carried to a 600-hp., Series 700 Cochrane feed-water 
heater, which also serves as an oil trap; from this 
heater, the exhaust steam passes through a 10-in. 
steam main, which supplies the steam for the radi- 
ators in the different buildings, a relief valve allow- 
ing the steam to pass to the atmosphere when the 
pressure exceeds 15 lb. per square inch. 
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The water from the heater is fed to the boilers 
by means of 2 duplex pumps, either of which is of suf- 
ficient size to handle the entire water supply, but the 
plant was built throughout in duplicate, wherever there 
was thought to be any chance of failure. 

George Erichsen, of Ardmore, Okalhoma, was the 
contractor for the building, and John A. Johnson, of 
Oklahoma City, for the pipe tunnel. The building 
was designed, and the plant erected by the Engineer- 
ing Department of the College, student labor being 
used wherever possible. 


A NEW ASSOCIATION with a commendable philanthropic 
object is the Industrial Safety Association, which has 
been created “to promote safety from accident in fac- 
tories and shops.” Its methods will be to collect models, 


FIG. 7. BROWNELL ENGINE AND 100-KW. WESTINGHOUSE GENERATOR 


Steam passes through this main into the various 
buildings, 3 of which are heated by the forced blast 
system, the remainder being heated by directed radi- 
ation. The blast fans are driven by electric motors, 
current being supplied by the power plant. The radi- 
ating surface in the buildings heated by the forced 
blast system amounts to 6000 sq. ft., and for the di- 
rect radiation, 16,000 sq. ft.; the equivalent radiation 
being about 35,000 sq. ft. 

All water from the heating system is returned to 
the power plant by gravity. In the new Woman’s 


3uilding, and in the new Boys’ Dormitory, vacuum . 


heating systems have been installed, a separate vac- 
um return being run to the pump pit in the power 
house, where 2 Knowles vacuum pumps force the 
water of condensation from the vacuum line into the 
feed-water heater. 


photographs and illustrations of safety devices, thus 
forming a museum in New York City where means of 
preventing accidents and lessening danger may be 
studied. A monthly journal will be published for giving 
wider publicity to the information gathered. In the first 
issue, for February, 1911, are articles on Safety Attach- 
ments for Valves on Steam and Acid Piping, Safety At- 
tachment for Repair and Inspection Ladders, Safety At- 
tachment for Crane Hoisting Hooks and for Crabs for 
Handling Metal Plate. The officers of the new associa- 
tion are: President, F. R. Hutton; vice-presidents, T. 
Commerford Martin, Chas. Kirchhoff and Henry R. 
Towne; managers, Philip T. Dodge, Frank E. Law, Ar- 
thur Williams and Ira H. Woolson; treasurer, Robert A. 
Franks; secretary, William J. Moran. The address is 
29 West 39th St., New York. 
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DIAGNOSING THE BOILER FURNACE 
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By Jos. W. Hays 


tri.d to monopolize. They have no right to its 

exclusive use and I am accordingly employing 

it in the caption to this article. I can think of 
no word so descriptive of the methods and tests for 
determining the efficiency of any furnace in which 
coal is burned for industrial purposes as this doctor’s 
word, “diagnose.” 

- The physician identifies the disease by a study of 
the symptoms, and if we would know how much coal 
we are wasting and why we are wasting-it, we must 
diagnose the furnace,—feel its pulse, inspect its 
tongue and listen to its heart-beats, as it were. While 
I shall use the steam boiler furnace by way of illus- 
tration for the purpose of this article it should be re- 
membered that the methods described may be applied 
to any contrivance in which any fuel is burned for 
any purpose. 

Fuel is necessary to our conditions of life and we 
waste a lot of it,—so much in fact that I dare not 
give the figures. They stagger all belief. Our na- 
tional fuel bill represents an enormous sum of money. 
Probably 20 per cent of this money is needlessly sacri- 
ficed to carelessness and ignorance. In the average 
power plant the fireman is permitted to apply his own 
ideas to the coal and the furnace in which he is 
burning it. 

A careful record of everything pertaining to the 
warships is kept by the United States Navy. It isa 
standing rule that the daily coal consumption of each 
ship in the fleet or squadron must be signaled with 
other data to the flagship. When our battle-ships 
made their historic trip around the world, it was dis- 
covered by the fleet engineer that 2 sister ships of 
exactly the same tonnage, built in the same yard at 
about the same time, each the exact duplicate of the 
other in every particular, were far apart in the matter 
of coal consumption. The “loads,” using the term in 
its engineering sense, were the same, for the 2 ships 
steamed at the same speed and as the crews were the 
same in number, the fuel consumption chargeable to 
auxiliary purposes for light, heat, refrigeration, water 
distillation, etc., should have been the same also. The 
discrepancy could only be accounted for on the theory 
that the men in the engineering department of one 
of these ships were employing more care and perhaps 
more brains in the business than their competitors 
were using on the other vessel. 

A thorough investigation of the fuel and combus- 
tion proposition in all of its bearings was inaugurated 
by the Bureau of Steam Engineering of the Navy De- 
partment. The very methods to which I refer of 
diagnosing the boiler furnace, were adopted on all of 
the battle-ships, competition between the vessels was 
established and according to the published report of 
Secretary Meyer, a saving of over $2,000,000 was ef- 
fected last year. 

The doctor always diagnoses before he will pre- 
scribe and we cannot proceed intelligently to reduce 
fuel consumption until we discover the cause of the 
waste. When we know where the leaks are located 
we can stop them. Let us see then how the plant 
manager can discover how much too much coal he 
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is paying for and what must be done to reduce the 
consumption of fuel. 

It is commonly supposed that combustion is a very 
mysterious thing, understood only by the college pro- 
fessors and not always understood by them. It is true 
that when we attempt to write out the chemical reac- 
tions that take place in the boiler furnace, there is 
much that is unknown and that in figuring up the 
heat balance, there is a certain known loss that we 
cannot account for. We set opposite the figures for 
this loss in the logs of our tests, the word, “unac- 
counted,” and let it go at that, hoping that some day 
we may know all about it. It is the losses that can be 
accounted for and prevented with which we are con- 
cerned in the present instance and there are some facts 
in connection with the burning of coal, so simple and 
fundamental that they might be taught in the kinder- 
garten departments of our public schools. 

A child knows that the function of the stove or 
furnace is to heat the house and that if the heating 
plant is employed to warm the back yard, the house 
will not be comfortable. The manager of the power 
plant knows that he is buying coal for the purpose of 
making steam, but he does not know and often does 
not seem to care how much of this coal he is using, 
not figuratively but literally speaking, to warm the 
back yard. 

A very little thought will enable us to catalog the 
known and preventable fuel losses for which the fire- 
man and the furnace are jointly responsible. There 
are just 4 ways in which the fuel can be wasted and 
it must be rememberd that I am speaking of the fur- 
nace and not of the boiler. If the furnace performs its 
functions properly and the boiler does not absorb the 
heat delivered to it, the furnace and the fireman must 
be relieved of responsibility. We are concerned with a 
matter of combustion in the present instance. The 
boiler has the same relation to the furnace that the 
tea kettle bears to the stove upon which it is simmer- 
ing. 

The 4 ways of wasting coal will be mentioned in 
the inverse order of their importance: 

1. The loss due to radiation from the furnace and 
the walls of the boiler setting. While this is the 
least of the preventable losses, it is by no means neg- 
ligible. The remedy is, of course, insulation,—the 
thing that everybody applies to steam pipes but that 
nobody thinks of applying to the steam generator. 

2. Waste of fuel in the ash. This waste may be 
considerable and in order to know the extent of it 
we must know the percentage of combustible in the ash 
and the percentage of ashy matter in the original coal. 
This cause of waste is often aggravated when we at- 
tempt to burn a fuel that is not adapted to the grates 
or when we worry the fire and exhaust ourselves with 
the slice bar or poker. 

3. Waste of combustible in the chimney gases. 
This loss is sometimes great but it is rarely so large 
as the anti-smoke propagandists would have us be- 
lieve. Smoke means waste, of course, but we can- 
not measure the amount of the waste by the volume 
of smoke issuing from the chimney. There may be 
much smoke and relatively little combustible in the 
chimney gases or there may be no smoke at all and a 
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creat deal of combustible. The limits of this article 
are such that I cannot discuss the causes of smoke 
and the means of its suppression. I will say in this 
connection that the same methods and apparatus that 
| shall describe to be used in determining the extent of 
the fourth cause of loss and working out the remedy 
can be employed to find the cause of smoke and dis- 
cover the means of its elimination. 

4. ‘The loss due to heating excess air. By “excess 
air” I mean the air that is passed through the furnace 
and the gas passage of the boiler in excess of the re- 
quirements of combustion. The tax exacted by ex- 
cess air exceeds the sum of all the other taxes com- 
bined, that are levied upon the suffering coal pile. 

I will not dwell upon the first 2 causes of loss, 
because if the furnace and boiler are radiating heat, 
anybody can feel it, and the remedy, so far as there 
can be a remedy for it, is obvious. If combustible is 
present in the ash, anybody can see it. Apparatus is 
necessary to determine the quantity of combustible in 
the chimney gases and the percentage of excess air, 
put this apparatus is so simple that anybody can 
use it. 

I shall confine myself mainly to a discussion of 
excess air, because the loss arising from this source 
has been estimated by competent authorities to be 10 
times as great in ordinary practice as that due to 
escaping combustible in the chimney gases. It is this 
excess air loss that I have in mind when I refer to 
“heating the back yard.” Probably 20 per cent of the 
fuel burned for industrial purposes is employed in 
heating air-not used in the processes of combustion 
and in raising this air from the furnace room to the 
top of the chimney. 

Let us now proceed to diagnose the case of a sup- 
posititious boiler furnace. We are burning too much 
fuel in proportion to the power produced. This is 
safe to assume, for it is true in every case where the 
furnace and the fireman are not under some sort of 
continuous supervision. What is the efficiency of our 
boiler furnace? How much coal are we wasting, what 
are the causes of the waste and what can we do to 
remove these causes and institute correct conditions 
of operation? ‘There is only 1 way to answer these 
questions. We must take a sample of the gases from 
the place where they leave the heating surfaces of the 
boiler and determine by analysis how much excess 
air has been used and how much combustible matter 
is carried. The percentage of excess air can be de- 
termined by anybody in less than 1 min.,—it should 
not exceed 40 per cent of the theoretical requirement. 
The percentage of combustible can be determined by 
the same person in about 10 min. 

The theory upon which these analytical operations 
are based can .be discussed in 2 paragraphs: 

Two atoms of oxygen are required for the com- 
plete combustion of 1 atom of carbon. The result of 
such complete combustion is carbon dioxide, or as 
the chemist -writes it, CO,. An atom is an infinitely 
small thing. If we could magnify a buckshot to the 
size of the earth, the atoms of which it is composed 
would appear to be about the size of base balls. It 
is accordingly impossible to count out the oxygen 
atoms to the coal with such nicety that when the 
gases of combustion reach the chimney there shall 
be no unused atoms of oxygen and no unconsumed 
or partially consumed atoms of carbon. We must 
have an excess of oxygen, but as already stated it is 
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not necessary that such excess should exceed 40 per 
cent. 

Atmospheric air contains by volume approximately 
20.7 per cent oxygen. When oxygen and carbon unite 
to form CO,, the volume of gas formed exactly equals 
the volume of oxygen used, assuming like conditions 
of temperature and pressure. This is in accordance 
with the law discovered by Avogadro. It accordingly 
follows that if we should employ all of the oxygen 
flowing into the furnace in the manufacture of CO,, 
there would be 20.7 per cent carbon dioxide in the 
chimney gases. If but half of the oxygen is em- 
ployed—if the air excess is 100 per cent—the percent- 
age of CO, would be cut in half. It is a mere matter 
of arithmetic, therefore, to determine the air excess 
from the percentage of CO,. In actual practice the 
computation of the air excess in this manner can only 
be approximately correct for the reason that most of 
our fuels contain hydrogen and sulphur to some. ex- 
tent. The product of the combustion of hydrogen is 
H,O, or water, and of the combustion of sulphur 
SO,. The determination of the percentage of oxygen 
in the chimney gases more nearly expresses the air 
excess. While the CO, percentage is not an abso- 
lutely correct factor it is sufficiently dependable for 
all practical purposes. 

The following table will be instructive and I have 


- appended a column showing what it casts in per cent 


of the fuel burned to raise the excess air to the tem- 
perature of the escaping flue gases. There is a great 
difference in fuels and in flue gas temperatures. The 


FUEL LOSS IN RAISING EXCESS AIR AND COMBUSTION 
PRODUCTS TO TEMPERATURE OF ESCAPING GASES 





PERCENT COz | PERCENT AIR SUPPLY 
IN ESCAPING “4 EXCESS OF 
GASES THEORETICAL AMOUNT 


PER CENT 
FUEL LOSS 





15 58-0 
/4 47.8 
13 59.2 
/2 72.5 
4/ 88./ 
10 107.0 
9 130.0 
158.7 
195.7 
245.0 
3/4.0 
417.0 
590.0 
935.0 
1970.0 

















table assumes that the fuel is pure carbon, that the 
gases are escaping at a temperature of 500 deg. F. and 
that combustion is complete. In studying this table 
it must be borne in mind that a certain chimney loss 
would be unavoidable, even though we were able to 
secure complete combustion with theortical amount 
of air. The resulting CO, would carry away heat 
and the nitrogen that we must take through the fur- 
nace in order to secure oxygen, would carry away 
heat energy also. There is, accordingly, an unavoid- 
able chimney loss, and this loss at the top notch 
figure of 15 per cent CO, is 12 per cent of the fuel. 
A portion of this 12 per cent is chargeable to the 38 
per cent air excess and the remainder to the nitrogen 
of the theoretical air volume and to the CO, formed. 

At 1 per cent CO, the efficiency of the furnace is 
practically nothing; so much excess air is being heat- 
ed that nothing is left for the boiler to absorb. It 
would probably be impossible to raise the water to 
the boiling point. 
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If the gases from the supposed boiler furnace that 
we are considering show 7 per cent CO,, enough air 
is being used to keep 2 furnaces going, if 5 per cent, 
3 furnaces, if 3 per cent, 5 furnaces, if 2 per cent 7 
and if 1 per cent 15. The percentage of CO, en- 
countered in our haphazard furnace practice ranges 
between 5 and 7. 

The average engineer or plant manager always 
has a theory to account for the inefficiency of his 
boiler furnaces. It is rare that he has any actual data 
to back up his theories. “I think we need more chim- 
ney capacity.” This opinion is advanced so often 
that it can usually be predicted before the conversa- 
tion is started about combustion troubles. And so we 
see money spent for more or higher chimneys and 
such “improvements” usually result in heating still 
more back yard atmosphere, for the higher the.chim- 
ney the greater the draft and the more draft we apply 
to the fuel the more excess air we shall pull through 
the furnace. A relatively small chimney will do the 


DIAGNOSIS OF FURNACE OPERATION 








AVERAGE C02 DRAFT /N BREECHING THICKNESS OF FUEL 
PER CENT IN INCHES /V GRATES /NCHES 
7.7 0.95 4% TO § 
9.2 0.9 F 5 70 6 
9.5 095 6 70 7 
W.2 0.95 7 TO 8 
12.3 0.95 8 TO 9 
Mad 0.95 9 70 1/0 
4.8 0.95 /0 
39.8 0-65 6 
14.7 0.30 6 

















effective work of a much larger one if we do not 
impose upon the draft. At 5 per cent CO,, the chim- 
ney is doing about 3 times as much work as neces- 
sary and the furnace is wasting around 24 per cent 
of the fuel,—the difference between the unavoidable 
loss of 12 per cent and the total chimney loss of 36 
per cent. 

How much excess air are we heating? We insert 
a piece of gas pipe into the last pass of the boiler 
or into the smoke flue, but in any case between the 
boiler and the damper. We hang up our gas analysis 
instrument and connect it with this gas pipe by 
means of a rubber tube. There is a rubber aspirator 
bulb in this tube and by working this bulb with the 
hand we pump a sample of the flue gases into the 
measuring burette of the gas analysis instrument. In 
1 min. we know the percentage of excess air flowing 
through the furnace at the time the sample was 
taken. If the percentage of CO, is low, which means 
that the percentage of excess air is high, we must 
discover where and why we are getting this unde- 
sirable excess. It may be that the fire is too thin, 
that there are bare spots upon the grates, cracks or 
“rat holes” in the fuel bed. It may be that the fire 
is too thin for the draft employed, in which latter 
case the remedy is obvious. We must either thicken 
the fuel bed or decrease the draft. If there is a hoie 
in the fire we cover it with coal and take another 
sample of gas to learn the result. But one thing must 
be done at a time and a sample of gas must be taken 
and analyzed after each change is made. Diagnosing 


the boiler furnace with the aid of a gas analysis in- 
strument is a matter of experimenting and noting 
results, of cutting and fitting and trying until the 
right percentage of CO, is obtained. 

The above table which is compiled from the 
log of a combustion test upon a boiler furnace will 
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shed further light upon the method I am describing. 
No serious amount of combustible was discovered in 
the gases at any time and I therefore omit the data 
relating to oxygen and carbon monoxide. 

The test covered a period of 1% hr. and 80 sam- 
ples of gas were taken. The first sample showed 5.2 
per cent CO,. There were 4 in. of fuel on the grates. 
The fires were gradually thickened upon the theory 
that the draft was too strong for that thickness of 
fuel. Space will not admit giving the full results of 
the 80 tests and for the sake of brevity I have com- 
puted averages. 

The furnaces were hand-fired and Pocahontas 
coal was burned. ‘The engineer had been of the 
opinion that a thin fire and a strong draft would give 
the best results. The table shows how far from the 
real facts he was in this theory. The result of this 
diagnosis was a complete revolution in the methods 
of that boiler room and the revolution resulted in 
such a marked saving of fuel that the manager of the 
works is never too busy to stop and talk about it. 

“Great things are accomplished by looking after 
little things.” This was the observation of a very 
wise man and it may be applied with emphasis to ev- 
ery phase of the combustion problem. 


-A SAW MILL BOILER EXPLOSION 


By H. L. W. 


HORTLY after noon, on the 28th of February, 

a saw mill boiler at Dennisville, N. J., owned by 

Ogden Gandy, exploded, completely wrecking 

the entire, mill and seriously injuring 2 men. 
This boiler was of locomotive type, hand fired, of 
about 45 hp., with dome attached and had been in 
use a number of years. On the morning in question 
it had ‘been used for sawing logs, showing no out- 
ward sign of weakness, but at about 10:30 the regular 
engineer was called away, leaving the boiler, as usual, 
in charge of an inexperienced man. 

The boiler was filled nearly to the top of the glass, 
leaving heavy fire in order that the steam pressure 
might not drop during the noon hour, and a small 
draft was kept on the furnace. The engine was 
shut down and steam rose more rapidly than the 
attendant expected, as the safety valve had not been 
opened in 2 yr., either by hand or by steam pressure. 

It is impossible to tell the amount of pressure in 
the boiler before the explosion, but in giving away 
the sheets broke even with the fire flues and crown 
sheet, throwing the top part about 200 ft., while the 
rear head tore out through the end of the boiler room, 
carrying a timber 8 by 12 in. and 16 ft. long 250 ft. 
up against a building. 

The dome tore the roof completely from the build- 
ing and the remaining parts of the boiler turned com- 
pletely over twice and wrecked the entire mill, landing 
100 ft. away against a lumber pile. This boiler car- 
ried no insurance and, as there is no state law in 
New Jersey, was subjected to no inspection, and the 
use of boiler compound for preventing scale was an 
unheard-of thing to the engineer. He was not so 
much to be blamed for neglect, as he had to be engi- 
neer, fireman, sawyer and whatever else was needed 
about the plant. 

This is an accident which points impressively the 
need of laws for the compulsion of boiler inspection 
and trained engineers in charge of plants. The neces- 
sity for state laws of this kind have certainly been 
proved many times by costly loss of life and property. 
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A NEW TREATMENT OF WATER 


ALUMINUM PLATES USED TO PREVENT SCALE IN BOILERS ~ 


By Tuomas R. Duccan 


per upon the above subject read at the last 

meeting of the New York Section of the So- 

ciety of Chemical Industry, by the writer and in 
the following paragraphs is given a summary of the 
article and discussion which followed. 

After a long period of experimenting and many 
trials, an inventor, a German scientist, Herr Brandes, 
discovered an apparatus, the luminator, which gave 
to the ordinary water, after simply flowing over it, cer- 
tain remarkable properties. For instance, when used 
in steam boilers, much less scale was deposited, old 
scale was softened and detached from the plates, es- 
pecially the flues, steam was dryer and less coal was 
required in steam-raising, and generally the salts were 
foynd as a powder in the bottom of the boiler, whereas 
otherwise they would have formed hard scale. 

This discovery was investigated in all its applica- 
tions, the apparatus perfected and simplified, and now 
finally this scientific method of treating water has 
been patented throughout the world. The invention 
is a remarkable one in patent history, and in view of 
the simplicity and startling novelty of the means by 
which it effects results, is of far-reaching industrial 
importance. I should hesitate to offer this for the 
serious consideration of practical men were I not able 
to refer them at the same time to many of the principal 
British railways and British and German engineers, 
works managers, industrial corporations and govern- 
ment officials of the highest repute and undoubted in- 
tegrity, who have proved it in practice, besides several 
plants working successfully in this country. 

The treatment consists simply of allowing water 
to run down an aluminum plate of special dimensions, 
with corrugations of a particular size, according to the 
character of the water to be treated, such as the ap- 
paratus illustrated. 

No chemicals are required; it is oniy necessary to 
brush well the corrugations to keep them clean and 
free from deposit. No scale chipping hammers are 
required where this apparatus is used, nor drilling ma- 
chines required to drill out tubes of water-tube boilers, 
or economizers. In most cases where this method has 
been used the smooth and enamel-like appearance of 
the flue plates and surfaces has been remarked after 
brushing away the powder formed. 

When storage tanks and mains are far from the 
boiler, it is necessary that they be coated with a non- 
conducting composition, any bituminous varnish will 
do, and that water reach the boiler as soon after treat- 
ment as possible. In any case, to get maximum effect, 
the water must be used within 7 days of its treatment; 
hence storage tanks should not be too large. Where 
water is passing continuously night and day, it may 
be found necessary to give the apparatus rest on about 
1 day a week, as the plates under certain conditions 
become polarized. This only happens under unfav- 
orable conditions, and in most cases may be neglected 
altogether. 

I would point out that besides the increased boiler 
efficiency, fuel economy and the length of run without 
opening up or washing out, the life of the boiler is 
greatly increased, because the metal is always in con- 
tact with water and can never become heated to the 


CU ‘per upon the a interest was created by a pa- 


high temperature attained by flues and tubes coated 
by a heavy layer of hard scale, practically destitute 
of thermal conductivity and impervious to water. 

The action of the Luminator is that, by the pass- 
age of water over the metal channels at certain speeds, 
a current of electricity is induced, the water being 
negative and plates positive, ionization of the salts 
takes place and they do not take a crystalline form 
but become amorphous; at the same time a new and 
particular action goes on, that is, aluminum is by 
friction and electrical action abraded from the surface 
as a colloid, which after a period undergoes change 
in the water. This action was investigated by Pro- 











LUMINATORS PASSING WATER INTO GROUND TANK BEFORE 
PUMPING INTO STORAGE 


‘fessor Donnan at the Liverpool University, who found 

that aluminum hydroxide was not present in water 
treated by the apparatus, to any extent, but on turn- 
ing to the ultramicroscope he was enabled to see 
that the aluminum was in the colloidal-form mixed 
with hydroxide and remained so for several days. 

It has been found that the best results are obtained 
when the Luminator is facing either north or south 
and exposed to direct light, and that if closed in en- 
tirely from light and air the apparatus becomes al- 
most inoperative. From observations made by the 
inventor, who had met with some failures of the ap- 
paratus when placed facing certain directions, he as- 
sumed that the earth’s magnetism had some effect; 
therefore it occurred to Professor Donnan that if the 
olane of the aluminum sheet was set so that the earth’s 
magnetic field cut across it, there would be produced 
when the water flowed down the apparatus, a small 
e. m. f. at right angles to the longitudinal grooves of 
the aluminum sheet, with the result that a slight elec- 
trolysis would occur, precipitating aluminum hydrox- 
ide in the solution. 

Professor Donnan is of the opinion that the local 
electricity, the existence of which his experiments 
have demonstrated, together with a certain amount 
of chemical action due to the heterogeneous nature 
of the metal, are sufficient to explain the surprising 
and hitherto unknown disintegration of the aluminum. 

The action within a steam generator is somewhat 
obscure, buf in all probability the colloidal aluminum 
will act as nucleuses or active centers for the evolution of 
CO, and the crystallization of salts; also the alumi- 
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num particles will combine with the dissolved oxygen 
of the water, thus causing a marked deoxygenation. 

As the corrosion of boiler plates is supposed to be 
essentially dependent upon the presence of free oxy- 
gen in the water, it is clear that water treated by this 
process will greatly diminish the corrosion of boilers, 
and such I have found in practice to be the case. One 
instance I might mention. A boiler which was us- 
ually red with iron oxide (Fe,O,) at what I would 
call the steam and water line, a belt of about 12 in. 
wide throughout the boiler, became purple black like 
new plates after using water treated by this process. 
This action is not confined to the steam and water 
junction, but goes on all over the boiler until it be- 
comes coated with a smooth adherent semi-metallic 
coating of magnetic oxide of iron, which undoubtedly 
results in preventing centers of crystallization upon 
the plates, transferring these centers to the aluminum 
colloidal metal and hydroxide, and precipitating the 
salts as a powder. 

The following are brief statements of the advan- 
tages claimed for the Luminator water treatment: 

1. It prevents entirely the formation of hard 
scale adhering to plates and tubes. 

2. Its action is automatic, continuous and uni- 
form, requiring no chemical supervision even when 
treating waters of variable composition. 

3. No chemicals are used, the action being purely 
physico-chemical. 

4. The metal of the boiler is absolutely unaf- 
fected, and the treatment is eminently suitable for 
locomotives of steel or copper-steel make. 

5. Corrosion and pitting are prevented. 

6. Saving in coal bills, repairs, and cleaning-out 
costs; increased boiler efficiency and life. 

?. Free steaming and very dry steam. 

8. No precipitation, filtration or subsidence plant 
of any kind required. 

9. Costs much less han any other treatment. 

Waters having both permanent and temporary 
hardness, or permanent or temporary alone, can be 
easily treated, but acid waters containing sulphuric 
acid must first go through a preliminary treatment 
by passing over marble or chalk in order to neutralize 
the free acid. The salts contained in the raw water 
before and after treatment, upon analyses show the 
same chemical composition. Calcium carbonate and 
calcium sulphate and magnesium salts remain as be- 
fore; it is only a physical change which takes place 
and may be easily illustrated by heating the water 
to 80 deg. Centigrade and then analyzing. Of course, 
in a steam generator the change takes place immedi- 
ately, by which the salts are prevented from again be- 
coming crystalline and so depositing as powder. 

An experiment was performed in Liverpool which 
will illustrate some of the points raised: One litre of 
water was run over the Luminator apparatus 10 times, 
and another litre of the same water was run over an en- 
ameled Luminator 10 times. Both samples were then 
heated to 80 deg. Centigrade the same length of time, 
say 10 to 15 min. in duration, and were then both titrated. 
The one which had passed over the plain unenamelled 
apparatus showed a loss of 20 per cent of temporary 





hardness, and the water which had passed over the en-. 


amelled apparatus showed but a slight loss of temporary 
hardness, some 3 per cent at the outside, proved that 
the action was in no way due to aeration, as had been 
suggested. 

The limit of degrees of hardness in the water that 
this apparatus is capable of treating seems to be only 
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that imposed by the length of the apparatus which it is 
possible to employ in practice. The amount of loss which 
the aluminum plates will suffer by use would be infini- 
tesimal and quite impossible to calculate per thousand or 
other number of gallons. 

It has been found in practice, of the utmost impor- 
ance that boilers should be regularly blown off, particu- 
larly when the apparatus is first installed, as the old scale 
comes down so rapidly that there is danger of burning 
the boiler under the accumulation of this scale unless 
quickly removed. After this scale is once removed, there 
is no danger, as only powder is found in the bottom, and 
the water is always more or less in contact with the plates 
and tubes. If blowing off is systematicaliy performed, 
little or no powder will be found in the boiler. Priming 
is usually much less, or entirely eliminated, when using 
this apparatus. 

Alkali waters can be treated quite easily, but waters 
containing ferrous sulphate, or large quantities of iron, 
in any form, are not easily treated, in consequence of the 
continual deposit of iron on the plates. Small quantities 
are quite unimportant. 

As to the question of whether aluminum goes into 
solution in colloidal form, or hydroxide, there can be no 
doubt that Professor Donnan is perfectly correct when 
he states that it is colloidal aluminum. The experiments 
he carried on at Liverpool would not leave a doubt as 
to the colloidal nature of the aluminum. 

Touching somewhat on that point, milk when passed 
through the apparatus was found to keep an exceptionally 
long time, indicating protection by colloidal aluminum, 
whereas the same milk not passed through it went sour, 
or turned very quickly. 

In all cases, the ultramicroscope as well as chemical 
methods have been used in demonstrating the presence 
of colloidal aluminum. 

Regarding the corrugation of the aluminum plate, the 
reason they are made in that form is that it is impos- 
sible in practice to get a uniform sheet of water over one 
plate regularly, consequently the corrugations were ar- 
ranged and they are of different dimensions and different 
lengths, according to the composition of the water to be 
treated. The treatment consists absolutely and only in 
passing water over the aluminum corrugations as fast as 
it can be run down through the nozzles in the hopper. 
Small traces of nitrates and nitrites have been found to 
decompose when passing over the Luminator. 

As to the amount of colloids necessary to cause the 
action, there is no data at present available to answer 
such a question. 

In all cases of pitting where the Luminator has been 
used, much less has been remarked after its use. 


THE SIXTY-THIRD MEETING of the American Society 
of Mechanical Engineers will be held in Pittsburgh, Pa., 
from May 30th to June 2nd, inclusive. The society has 
not met in this city since 1884. 

An executive committee consisting of E. M. Herr, 
chairman; George Mesta, J. M. Tate, Jr., Chester B. 
Albree, D. F. Crawford, Morris Knowles and Elmer K. 
Hiles, secretary, will have charge of the Pittsburgh meet- 
ings. It is expected that from 300 to 400 members and 
ladies will be in attendance. There will be professional 
sessions, when papers will be read and discussed, also in- 
spection trips through the leading local industrial estab- 
lishments, besides automobile trips through the parks, a 
visit to Carnegie Institute, Memorial Hall, etc. 
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UNIVERSITY OF CINCINNATI 


OR the past 5 yr. the University of Cincinnati has 
fF conducted courses in engineering which were 
somewhat of an experiment in their nature but 
have proved entirely successful. A number of 
years ago, Prof. Schneider, who is the dean of the engi- 
neering school, conceived the idea of cooperating with 
manufacturers in the city of Cincinnati to educate his 
students in practical as well as theoretical engineering 
and devised the plan of giving the students theoretical 
work one week and placing them in the shops of the 
various manufacturers. the second week, thus alter- 
nating their theoretical and practical training in such 
a way as to keep them in touch with the outside world 
while giving them the best of lectures and laboratory 
experience. The courses offered are in electrical, me- 
chanical, civil, metallurgical and chemical engineering. 
A thorough system of weeding out the drones and 
students who are insincere in their choice of profes- 
sion has been adopted, an important feature being that 
the applicants are started to work in the shops and 
factories at apprentice wages 2 months before the 
work in the University commences. It has been the 
experience of the department that each year from 
2500 to 3000 applications are received but since the 


accommodations for students is limited, only 100 of . 


these are accepted. This gives the school a wonderful 
opportunity to choose the best that the country af- 
fords as its material to work with. 

Considerable doubt as to the success of such a plan 
was expressed by many of the older educational insti- 
tutions but the student progresses so rapidly in the 
theoretical end of his education that although one-half 
his time is spent in the shops and the course was orig- 
inally laid out for a 6-yr. period, it has now been cut 
to 5 yr. as the work originally planned has been com- 
pleted by the students in this time. The school has a 
term of 11 months but during the summer time the 
courses are somewhat different, being not so much lec- 
tures as investigation and scientific research work. 

The requirements for entrance are those necessary 
for entering any collegiate course, being an accredited 
high school education. It has been found that the stu- 
dent entering this engineering school is about 1.5 yr. 
older than those entering other courses, or 19 yr. of 
age. 
A feature which is a wonderful developer for the 
young engineer is the fact that he can be dropped from 
the school at any time his-work is not up to the stan- 
dard and he is given to understand that when his serv- 
ices in the factory where he is employed are not up 
to the requirement of its superintendent he will be 
discharged with no more consideration than the aver- 
age apprentice or other employe of the company. 

The greatest good received through this shop train- 
ing is perhaps due to the coordinators, as they are 
called, who are the college professors who visit the 
factories where the students are employed and observe 
their work, consult with their foremen and superin- 
tendents, take note of the machinery with which they 
work, and, when the student is in the class room, com- 
pare notes of the methods in the various factories 
which are criticized in every way possible, and in- 
struction is given in the most economical and time saving 
methods of turning out their work. Each student, in 
addition to this instruction, is required to keep time 
tickets and where his work requires more time than 
that of another in a similar factory, he is required to 
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give reasons why this is so and compelied to bring 
his work up to the standard of the university. 

The wages at start are 10c an hour and are raised 
1c an hour every 6 months. The manufacturers, who 
cooperate agreed that these students should be given 
the regular apprenticeship wages when the arrange- 
ment was first made but after working them for a 
period the manufacturers voluntarily raised the wages 
2c an hour, which is the present schedule. 

The University of Cincinnati is a municipal insti- 
tution and the tuition is $50 per year, plus fees for 
laboratory, library, etc. Aside from the strictly engi- 
neering courses the student is instructed in history, 
geology, biology, modern languages, gymnasium and 
given some elective courses, which are chosen to suit 
the fancy of the student. 

It has been demonstrated that descriptive courses 
such as are necessary in most engineering schools can 
be dispensed with when the students themselves are 
familiar with the details and general construction of 
the apparatus which they are studying. The plan also 
does away with the shop course and expensive equip- 
ment which are necessary where the students are not 
entirely familiar with the apparatus employed in the 
profession for which they are fitting themselves. 

Cooperating with the University are 40 to 50 manu- 

facturers in the city of Cincinnati and suburbs who 
agreed to take from 3 to 15 students in their factories, 
these to be alternated each week with students of equal 
ability and capacity. It will thus be seen that 2 sets of 
students are at work, consequently the capacity of the 
school can be almost doubled without increasing the 
equipment and building space. 
_ At the present time an engineering building is be- 
ing constructed which is valued at $450,000. The city 
appropriates annually $125,000 toward the maintenance 
of the engineering school. It is a noteworthy fact that 
the most severe critics of this method of college in- 
struction have now come over to the support of the 
system and are among the strongest advocates. 


MASSACHUSETTS CONVENTION 


LANS for the 16th annual convention of the 

Massachusetts State Association to be held in 

Worcester, July. 13, 14 and 15, have been so far 

developed that the most successful state con- 
vention yet held is assured. Mechanics hall with a 
floor space of about 12,000 sq. ft. has been secured for 
the exhibit. Washburn hall in the same building has 
been chosen for the convention; these halls are beside 
the Bay State hotel, the largest hotel in the city. 

Worcester, the “Heart of the Commonwealth,” is a 
manufacturing center of 150,000 inhabitants and the 
immediate trolley center of 150,000 more. Within 12 
miles of the geographical center of the state and the 
junction of railroads converging from all directions, 
it is easily the ideal place for a convention. 

Supply men are quick to appreciate the value of 
the location and the committee is receiving numerous 
inquiries. With the largest hall ever devoted to the 
supply men they can be assured of ample service, but 
those desiring special location or booth will take-notice 
that first come first served. The secretary, A. W. 
Davis, 6 Denny St., Worcester, Mass., would be 
pleased to hear from those desiring to exhibit. 

The committee in charge of convention arrange- 
ments consists of A. G. Lamb, chairman; A. W. Da- 
vis, secretary; P. J. Henderson, M. F. Scanlon, Wal- 
ter Percy and C. O. Mayo. 
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OPERATION OF A GAS ENGINE PLANT 


By ©. &. 


HE electric light and power station owned and 
T operated by the Hoopeston Gas & Elec. Co. of 
Hoopeston, IIl., contains anthracite producers 
and producer gas engines and 3-phase 2300- 
volt generators for lighting and power service. The 
larger engine is a _ twin, single-acting 4-cycle 
engine of 280 b. hp. and the smaller, a single-cylinder 
100-hp. of the same class. To these engines are belted 
60-cycle alternators of 200 and 85 kv.a. capacity, re- 


FIG. 2. 


spectively. Two 150-hp. producers of the suction type 
furnish gas for the engines. The connected load con- 
sists of 14,000 incandescent lamps and 350 hp. in 
3-phase 440-volt induction and 500-volt direct current 
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motors. Anthracite coal is used, the monthly average 
being about 30 tons. The station records for 1 month 
show 42,510 kw. hours generated with a consumption 
of 38.5 tons of fuel, an average of 1.36 lb. coal per hp. 
hr. at the switchboard. A sample of the daily load 
curve is shown herewith. 

Three men are required to operate the station 
equipment, a day and night engineer and a stoker 
whose hours are so arranged that his services’ are 


ie. 


available a portion of each engineer’s shift. The actual 
labor performed in both producer and engine rooms is 
surprisingly small in comparison with a steam plant of 
the same capacity, and the repairs are about equal. 


280-HP. MUENZEL ENGINE BELTED TO 200 KW. GENERATOR 
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Three men are required to maintain the outside lines 
and take care of all interior wiring, which branch of 
the business the company controls, there being no 
contractor in town. A collector reads all meters and 
collects those accounts not paid at the office. The 
whole management is under the supervision of a local 
manager. 

Nearly 2 yr. experience with this equipment for 
small central station work has done much to convince 
us that if properly handled it can successfully com- 
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pete with any other form of prime movers now in use 
and that the near future will show a marked increase 
in the number of installations of this class for isolated 
as well as for electric light and power purposes. The 
short time necessary for blowing up banked fires, the 
facilities for starting, the ability to get generators on 
the line in something less than a minute, the inability of 
an inexperienced or careless fireman to burn more coal 
than necessary, the comparatively small space neces- 
sary to maintain a supply of fuel and the consequent 
low cost in handling and unloading it should appeal 
to engineers as being a marked departure from past 
accepted methods. What is far more important 
though is the economy and reliability. We can vouch 
for the former as it is undeniably there, and we can 
likewise answer for the latter, provided the equipment 
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is of good design, a uniform quality of the proper kind 
of coal is available and an attendant in charge who is 
thoroughly familiar with the apparatus and its pe- 
culiarities. No 2 plants are alike, especially those con- 
taining gas engines, and reliability will be an uncer- 
tain factor if the engine-room help is continually 
changing. 

In a suction plant, the consumption of fuel is di- 
rectly proportional to the load on the engine and the 
economy may be increased by the attendant watching 
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the mixture admitted to the engine, the location of 
the spark and the amount of steam rising through the 


fires. With a given throttle opening and the same 
engine speed, a small amount of air admitted to the 
mixing chamber means greater draft and more coal 
burned than necessary. If the load is light, this con- 
dition speedily leads to preignition, by virtue of the 
mixture being too rich, and this is only remedied by 
admitting more air, thereby thinning the mixture. 
By carrying as much air as possible into the mixing 
chamber, at all times, excepting when cleaning fires, 
the draft will be normal and operation steadier. An 


indicator card showing a slightly rounded peak during 


ignition is more to be desired than a sharp peak on 
account of the decreased shock at the bearings and the 
economy is practically the same. 
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It is only a matter of experiment to determine 
the amount of stedm required through the fires to keep 
them in good shape and to furnish the requisite 
amount of hydrogen at any load. When charging, the 
moisture in wet coal must be taken into consideration 
and it is bad practice to keep water in the ashpits, as 
any live coals dropping will provide steam at uncer- 
tain and unexpected moments. A draft gage con- 
nected to each producer and scrubber and the con- 
necting pipe line should be installed and used daily. 
This will aid in discovering any obstruction in the 
system and will locate the trouble within a few feet. 

We had 1 experience which was startling, caused by a 
choked ell in the bottom of the wet scrubber, and by 
consulting the gage we were able to get at the seat of 
the trouble soon after a shut down was possible. 
Owing to the fact that the fault was discovered while 
the peak load was on, we were compelled to run with 
a rich mixture. The obstruction being in the line be- 
tween the scrubber and the producer resulted in a 
heavy suction on the scrubber and a light suction on 
the producers, so great, that all the water was lifted 
from the seal pot into which the scrubber drains. The 
scrubber measures 6 ft. in diameter and the height 
about 11 ft. and the water rose to a height of 8 ft. and 
remained there until the load fell off, when the water 
level fell until it was normal again. Right here it 
might be pertinent to state that all ells in connection 
with producer work and the main pipe line to the en- 
gine should have cleaning doors, to admit of ready in- 
spection. Furthermore, that the supply pipe should 
not be connected to the end of the header feed by 2 
or more producers, but near the center as the suction 
imposed on the producer nearest the end of the header 
will cause that producer to do more work and be in 
better shape than the rest. 

The pipe supplying the scrubber with water for 
cooling purposes should be of ample size to permit the 
flushing out of the wet scrubber at least once a month. 
This is especially true where the water supply is of a 

















FIG. 3. CARD WITH ROUNDED PEAK. FROM GAS ENGINE 


low head. This also applies to the engine jackets as 
the heavier the load the engine is carrying, the more 


water will be required to dissipate the heat. It is ad- 
visable to let the scrubber water go to waste, but the 
jacket water may be drained into a dry well and from 
there pumped to an overhead tank and used again and 
again if properly cooled. We use a 2-hp. motor coupled 
to a centrifugal pump for this purpose controlled by a 
float switch, and we find it a good scheme. 

Foundation matters should be looked into carefully 
and the character of the soil on which the foundation 
is to rest should be carefully examined. The founda- 
tion for our larger engine has been the cause of much 
anxiety on our part, the effects being the worst we 
ever saw. The soil is a hard clay, but so filled with 
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water that it was necessary to run a drain completely 
around the building below the level of all foundations 
to keep the soil dry and hard. The second foundation 
we built for our smaller engine was along lines which 
render all vibrations out of the question and which 
disproves the necessity of piling. The second unit was 
a single-cylinder engine arranged for belting to the 
alternator with 23 ft. belt centers and the 2 founda- 
tions were poured in one piece. This method is quite 
satisfactory and the stability is an absolute certainty. 
A tight belt is a necessity with a single cylinder engine 
as otherwise there will be excessive flopping of the 
belt, which will cause it to slip or run off. 

The free use of oil on the cranks resulted in the 
throwing of oil into the wheel pit and on the belt, and 
this we remedied by enclosing the cranks completely 
on the wheel side. Marine boxes are used at the cranks 


FIG. 4. PRODUCER IN HOOPESTON PLANT 


and care should be taken in seeing that the liners are 
of proper thickness to hold the bushing firm but not 
bind the pin when the bolts are drawn tight. This 
holds true also with the main bearings as the shaft 
should not be allowed to jump up and down. Babbitt 
metal is the best lining for crank pin bushings as other 
metals are apt to cut the pins when warmed up. Our 
ignition gives us little trouble, and it is only occa- 
sionally that we find it necessary to change and clean 
plugs. Plugs may be changed readily while running, 
with a multicylinder engine, if the exhaust valve be 
blocked open during the operation. It is perhaps wise 
to carry a spare exhaust valve in stock as it will facili- 
tate matters when grinding in by always having a 
ground valve in readiness. The inlet valve seldom 
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needs attention as the cool gas and air passing over 
it tends to keep it cool. By allowing a mixture of 
kerosene and graphite to be drawn into the mixing 
chamber each time the engine is shut down, carbon de- 
posits and rust on the valves and cylinder walls and 
piston will be less apt to give trouble. 

For a long time we had trouble with preignitions 
and made use of advice from all sides with little result, 
at last, trying a better grade of oil in the cylinders, 
which seemed to remedy the fault. The oil formerly 
used left little deposit, but inasmuch as we tried every- 
thing which experts could offer with no result, we 
came to the conclusion that the oil was the disturbing 
factor. These preignitions occurred nightly about 15 


Fic. 5. 100 HP. ENGINE UNDER PROCESS OF ERECTION 


min. after the peak load came on and would result in 
reducing the speed of the engine to % of normal which 
condition would prevail for a minute or more, then 
cease altogether and appear no more until the follow- 
ing night, only to recur. 

Owing to the faulty condition of the large founda- 
tion, it has been decided to move the entire plant from 
the present site to a new one where the water gas 
plant for illuminating and heating is now under con- 
struction and build a new structure adjoining, thereby 
centralizing the company’s holdings and facilitating 
supervision and operation. Before this apparatus is 
moved, however, a new gas engine of the same make 
will be installed at the new location to carry the load 
while the old plant is being dismantled. Everything 
will be of the best construction and an approved and 
modern structure will be erected and equipped to make 
this an uptodate installation. The company will oper- 
ate both holdings under a 50-yr. franchise. 


PRESIDENT C. O. HAmILron, of the National Gas and 
Gasoline Engine Trades Association, has arranged for a 
considerable part of the program of that association to be 


held in Detroit, June 20-23. The association will have 
headquarters at the Hotel Ponchartraine, and an exhi- 
bition will be conducted somewhat along the lines of the 
Cincinnati meeting, tables being provided in rooms ad- 
joining the meeting hall, with opportunity for display of 
ignition apparatus without cost. Papers on interesting 
subjects will be presented, the intention being to have 
these short and snappy with plenty of time for discus- 
sion. 

Entertainment will consist mainly of a chartered 
steamer leaving Detroit for an afternoon ride to one of 
the beautiful resorts in Lake St. Clair and returning in 
the evening. 

Milton Carmichael, Ford Building, Detroit, is chair- 
man of the local committee in charge of arrangements 
and entertainment. Anyone interested in gas or gaso- 
line engines, marine or automobile, or accessory lines, 
is eligible for membership. Association membership dues 
are $5 and initiation fee $5. 
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TROUBLES WITH GAS ENGINE 


By A. S. ATKINSON 


HEN the gas engine gets in trouble there is 
W usually a variety of opinions as to the cause, 

and as a rule one may apply the old saying 

that too many cooks spoil the broth. We 
have all been taught to look for most troubles in 
the ignition system, and in many cases this is about 
the extent of the knowledge some operators of gas 
engines have concerning the troubles. It is so simple 
to lay the blame on the batteries or short circuiting 
of the wires. But short circuiting means for most 
operators a visible crossing of the wires or touching 
some outside object where the insulation is worn off. 
As if that included all the possible methods of short 
circuiting. 

I have found more trouble with the ignition sys- 
tem of gas engines through dirt than any other visible 
cause. A dirty engine generally gets in trouble. I 
have found carburetors so clogged with dust that it 
was impossible to secure action, and sparking points 
are often short circuited by dirt. There is no possible 
way to secure good work from a gas engine unless it 
is kept clean—scrupulously clean. The amount of 
dirt and grease allowed to accumulate on the working 
parts of some engines is past all comprehension, and 
yet when the engine refuses to run properly there is 
consternation and investigation. 


Dirty Carburetor 


[ WAS once called upon to find out the trouble with 

a 30-hp. engine that always showed great difficulty 
in starting. Many have that trouble. The engine 
appears to run all right when once it gets going, but 
the starting is always difficult. I have tried to classify 
the different reasons which might cause difficulty in 
starting, and I can mention upward of 20 or 30 of 
these causes, and not one pertains to the batteries, 
coils or ignition system. In this particular instance 
the whole ignition system had been taken apart and 
put back, and it was quite evident that the trouble 
was not there. The batteries were new and strong, 
and a good spark could be had at all times. There 
was no dirt or gummy grease anywhere to interfere 
with the proper working of the engine. 

Finally after much examination of the engine it 
was found that the supply pipes or carburetor open- 
ings were so clogged that it was difficult to start the 
engine. When this was cleaned there was no diffi- 
culty in starting promptly. At another time when 
called upon to remedy this same evil I found the 
gasoline check valve reversed, and in a third instance 
the main valve or carburetor needle valve was closed. 


Starting Troubles 


DIFFICULTY in starting is so common that if the 

sure remedy could be made simple for all cases 
it would save an immense amount of loss and waste 
of time. When you try to start up the engine and 
get nothing but a few loud coughs and some sharp 
back firing kicks it is not pleasant to the nerves. 
What is the trouble? You try it a few more times, 
and then hunt for the trouble in the wires and bat- 
tery. Then what? You begin to study the mixture. 
If the mixture is too weak there is apt to be snapping 
at the carburetor and sharp back firing and muffler 
explosions. 

One must get the proper mixture to secure easy 
and rapid starting. - This in turn depends a good 
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deal upon the general clean condition of all parts 


of the engine. For instance I have found the trouble 
due entirely to a defective gasoline pump, and also 
to the suction pipe being too long. In this latter 
case the trouble developed from the first and could 
not be remedied by the men who installed the engine. 
It was supposed that the engine was defective some- 
where in the vital parts, and it was proposed to take 
it back to the factory and replace it by another. A 
shortening of the suction pipe immediately removed 
the cause of the whole trouble. 

Such simple little things will often clog an engine 
and reduce its power of work that it is no wonder 
we hear of many saying that they are not satisfied 
with their machine. Now in the case of the steam 
engine or even of the electric motor, we have cat- 
aloged the different weak spots, and when trouble 
begins we know just where to look for it. The gas 
engine on the other hand is comparatively new, and 
we have fewer capable gas engineers who know just 
where to place the finger on the seat of the difficulty. 
An expert who is trained to read the symptoms of 
a gas engine in trouble is a man in great demand. 
He does not have to look long for a good job. 


Excessive Fuel Consumption 


THE owner of a battery of 4 30-hp. engines driving 

big tool machines had excellent results with all 
of these except one. This odd engine was an exces- 
sive fuel consumer. It would eat up gasoline dt a 
rate that surprised the operator. The rest of the 
engines showed a normal consumption of gasoline, 
and it was a mystery why the odd fourth engine 
should develop such a great appetite. All sorts of 
experiments were tried, and one investigation after 
another was made by so-called experts and nonexperts. 
Excessive fuel consumption may be caused by a 
number of conditions. First a leak in the tank or 
piping, but no such leak could be located. Then in- 
correct mixture, but this was not the trouble. De- 
fective ignition; no, for the whole battery and wiring 
system had been thoroughly tested. Poor quality of 


fuel? No, for the same was used for the rest of the 
engines. 
Then what? It was a leak in the compression 


chamber, a very common and quite ordinary occur- 
rence, although it is not discovered readily unless the 
leak is quite pronounced. Leaks in the compression 
chamber are responsible for many other troubles, and 
they are due to any one of several causes. In this 
case it was due to improperly packed valve cages and 
to lack of proper grinding in place. But just to show 
how the leaks may be due to other causes, I will 
mention a few that have come under my special 
notice. In one engine that showed a great amount 
of consumption of fuel, the leak in the compression 
chamber was found to be caused by defective .cylinder 
gaskets, and in another case to sand holes in the 
piston, a not uncommon trouble with a certain class 
of cheap engines. 

At another time the cause was traced entirely to 
weakened and loosened valve springs which did not 
permit. of quick and steady action. Too much and too 
little lubrication is another cause. If the piston rings 
are not sufficiently coated with oil they will cause 
leaks or if the oil gathers too. thickly and gums it 
will cause the piston rings to stick in the grooves. 
Of the faults of the manufacturers a word is neces- 
sary. 
had the piston rings set with all breaks -in line so 
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that there was a steady leak through the straight line 
thus formed. 

In another engine set up by the manufacturers, 
and which showed excessive fuel consumption from 
the first, it was found that the leaks in the compres- 
sion chamber were due to the piston not being truly 
circular. Of minor faults of manufacturers, mention 
might be made of too small valve openings and air 
passages and too strong admission-valve spring. Of 
course, if the original design is at fault the remedy 
is to put it up to the makers, but too often the design 
is all right but some minor part is not quite properly 
adjusted and trued by the experts. 

I have seen makers send their men to install and 
set up a gas engine and deliberately make an exhaust 
pipe so long and with so many turns in it that there 
was a lack of power from the beginning. Yet they 
should have known better. Any engineer should 
know today that there is a constant relationship be- 
tween the power of the engine and the length and 
turns in the exhaust pipe. But the mistake of ignor- 
ing this is far more common than one would think. 


Insufficient Power 


F all the sins of gas engines the worst probably is 

this lack of power. The engine does not come up 
to its rated horsepower, and yet it consumes all the 
fuel specified for it. The difference in some engines 
in this respect is notorious, but not always is the 
failure due to the makers. A good deal more depends 
upon the skill of the operator than many imagine. 
One man can get a good deal more power out of his 
engine on the same amount of fuel than another. It 
goes without saying that a clean, well-kept engine will 
perform its duty satisfactorily while another that is 
dirty and poorly kept will fail to perform the work 
demanded of it. 

Lack of power in any engine may be due to the 
defects mentioned above, such as leaks in the com- 
pression chamber. In addition to these, defective 
ignition is a fruitful cause, which can be remedied 
only by a complete overhauling of the batteries and 
wires. Lack of proper fuel is a common cause, and 
also as mentioned above incorrect mixtures. Poor 
lubrication of parts, frequently due to an inferior 
grade of oil, and also to insufficient lubrication, will 
cause an engine to lag in its power. 

Overheating and consequent friction of parts is a 
cause not so easily discovered or understood. This 
overheating is bound to cause friction and even stick- 
ing of parts, and while the engine will struggle to do 
its duty it will fall far short of the work demanded 
of it. If the cause is not removed there will be per- 
manent breakdown sooner or later. The piston is 
frequently overheated by preignition and also by the 
escaping gases. Overheating of the piston can be 
avoided usually by proper lubrication. Sometimes 
when the piston rings are not made perfectly circular, 
the overheating follows through friction. 

Another not well understood trouble with lack of 
power is overtight bearings. This is most common in 
a new engine or in one that has been taken apart 
and put together by an amateur. When these bear- 
ings are bolted so tightly that they cannot have free 
and easy action, the engine labors under a great dis- 
advantage, and overheating may follow. The simple 
remedy is to loosen up the bearings until they run 
smoothly and easily. 

Overloading of an engine will also cause poor re- 
sults in this direction. ‘The engine then is much like 
a horse straining to do more than its strength per- 
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mits. Overloading means moreover friction and over- 
heating which in time means a disaster. There is no 
sense in trying to force an engine to do double duty. 
It may in emergencies do this without serious trouble, 
but if the overload is continued for any length of 
time or happens frequently the life of the engine is 
materially lessened. We cannot strain an engine 
without paying for it any more than we can that of 
the human body. Compensations must be met in each 
case. ; 
Causes of Pounding 


POUNDING is considered one of the symptoms of 

trouble in a gas engine which a good engineer 
should accept as a protest against the operator. Now 
most gas engineers stop their engine when it pounds 
and begin to look for the fault. Others permit the 
pounding to go on indefinitely and overhaul the en- 
gine at some convenient time. Pounding produces 
loss of power and nearly all of the other difficulties 
which we have been discussing. 

Preignition is a common cause. This may be due 
to too early sparking or to an uncertain and irregular 
ignition, or again it may be caused by overheating of 
the cylinder or the presence of glowing carbon or metal 
points in the cylinder. I have inspected engines which 
pounded fearfully, but which did not show any of the 
defects mentioned. The cause was the looseness of 


FIG. 1. PART OF ENGINE REMAINING ON FOUNDATION 


parts in the engine itself, such as the main shaft 


bearings and the connecting rod bearings. These 
caused the difficulty and when adjusted the pounding 
immediately stopped. Even the flywheel may be 
responsible for the pounding. On one engine the 
trouble was found to be in a flywheel loose on its 
shaft, and on another it was caused by a cracked fly- 
wheel at the hub. Even a cracked spoke or rim of 
the flywheel may be the cause. 

Sometimes the moving parts of the engine strik- 
ing obstructions will announce the fact by pounding, 
and this is the most difficult cause to ascertain and 
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remedy. It can only be located by careful inspection, 
which requires the dissembling of the parts and a 
careful examination of each part. There is, of course, 
in all these difficulties an endless amount of perplex- 
ity involved. No man can off hand determine the 
exact cause of the trouble. But the engineer should 
so train his ears that he can pretty accurately ascer- 
tain the cause by listening to the action. 


SELF-EXPELLED GAS ENGINE 
By W. A. JoNnEs 
Ae: running about 10 yr., the bedplate of our 


gas engine cracked at the top where the cylinder 

was bolted on. We put on a strap of iron with a 

number of cap screws, but it kept getting weaker 
and weaker all the time. It seemed the bolts that held 
the cylinder would work loose, but they could not be 
tightened up.. The chief and I were in the engine room 
a day or so before the accident happened, and he wanted 
to stop the engine and tighten the bolts. I told him they 
were as tight as they could be made, and that the engine 
would go out the door pretty soon. 

As luck would have it, there was a big door at the 
end of the engine through which the cylinder, piston and 
connecting rod went out. It was a 40-hp. engine of the 
hit and miss type of firing, governed by the gas admis- 


FIG. 2. PIECES OF ENGINE THROWN OUT IN YARD 


sion, and run 185 r. p.m. The cylinder weighed about 
800 Ib., and was fastened to the bedplate by 10 1-in. cap 
screws. It also had a 4-in. and a 3-in. pipe bolted to 
the head and side of-the cylinder. It broke these, and 
the bed where the cylinder was bolted on, which was 
134 in. thick. The cylinder broke the door and landed 
20 ft. away. The piston refused to go through the 
hole as the crank pulled it, so the 1-in. bolts on the crank 
bearing broke and the piston landed just as shown in 
Fig. 2. The crank bearing swung around and punched 
a hole in the bottom of the bed and shattered the founda- 
tion. I am thankful that no one was hurt. 




















HE PRINCIPLES ON WHICH the ex- 
haust steam turbines are designed are in 
| no way different from those governing the 
high-pressure steam turbine. It is simply 
a matter of proportions and velocities. In 
Ss fact, the low-pressure turbine might be the 
low-pressure end of the turbine intended to 
expand steam all the way from full boiler 
pressure down to condenser pressure. It is, therefore, of 
interest to look briefly at the principle of the turbine and 
the different types. 


Types and Principles 

IN general 2 different principles of action are employ- 

ed, one the impulse, the other the reaction. In the 
impulse turbine a jet of steam is thrown against a curved 
blade and the force of this jet drives the blade for- 
ward, the blade being so shaped as to reverse the di- 
rection of the jet and in so doing to abstract a large 
part of its velocity. In the reaction turbine, as com- 
monly spoken of, the steam passing through a series of 
nozzles is partially expanded, strikes a series of blades 
on a wheel and while passing through these blades acts 
by impulse and reaction both, the impulse acting as the 
jet strikes the blades and the reaction as the jet leaves 
them. ‘There is usually a certain amount of expansion 
in the blades of the wheel. 
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The steam is then caught 
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some cases a series of expansion nozzles is introduced 
between 2 sets of reaction blades as well as having re- 
versing stationary blades between the sets of revolving 
blades, thus giving expansion by stages. The different 
arrangements are shown in Fig 1. 

In the De Laval wheel the entire expansion take: 
place in a single nozzle and the entire absorption of en- 
ergy in a single set of wheel blades. This is true also 
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FIG. 1. TYPES OF TURBINE ACTION. 
REACTION TYPE; 


TYPE; E, 


by a second series of stationary blades and again re- 
versed, and is then passed through another set of blades 
on a rotating wheel and so on for as many sets of 
wheels as desired. The so-called impulse always acts 
by reaction when the jet leaves the wheel blade. In 





A, CURTIS, MULTI- STAGE, 









MULTISTAGE 


IMPULSE TYPE; B, PARSONS, 


; C, DE LAVAL, SINGLE WHEEL IMPULSE TYPE; D, KERR, DOUBLE BUCKET IMPULSE 
MULTIPLE REVERSAL, SINGLE WHEEL TYPE (TERRY AND STURTEVANT) 


of the Kerr turbine wheel, which uses, however, a double 
bucket, and of the Terry and Sturtevant wheels, but 
in the latter there are several reversals of the steam 
by means of stationary reversing chambers in the outer 
wall of the turbine wheel chamber. 
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The Curtis turbine is made with impulse-reaction 
wheels in several stages. After the first expansion 
there are 3 reversals of direction of the steam, 2 in the 
revolving wheels and 1 in the stationary guide vanes. 
Then the steam passes to a second set of nozzles and after 
expansion through them is reversed 3 times and so on 
for as many stages as may be desirable. In the Parsons 
reaction principle, as used by the Allis-Chalmers Co. 
and the Westinghouse Machine Co., the expansion is 
continuous through blades and reversing vanes, a re- 
versal of direction occurring with each successive expan- 
sion. 


Advantages of Turbine for Low Pressures 

HILE there is chance always for difference of opin- 

ion in the design of any new plant as to whether 
a turbine or a reciprocating engine is the best suited for 
handling the high-pressure expansion of the steam, de- 
pending on the conditions, there is no basis for dif- 
ference of opinion in regard to the value of the turbine 
for low-pressure expansion. 

Energy secured from the expansion of steam be- 
tween 150 lb. gage pressure and 1 lb. above atmospher- 
ic pressure is practically equivalent to the energy to be 
secured by expansion from 1 Ib. above atmospheric pres- 
sure to 28 in. vacuum. The reciprocating engine is a 
more efficient means of conversion of the heat energy 
of steam into mechanical energy in the range from 150 
lb. down to 1 lb. than is the steam turbine, but the tur- 
bine can expand efficiently from 1 lb. gage down to 28 
in. or even 29 in. vacuum, while the reciprocating engine 
cannot because, first, it would require an impossible size 
of low-pressure cylinder, second, the friction of such a 
large cylinder would use up a good deal of power and 
third, the pressure required to force the steam through 
any usable size of exhaust ports would increase the back 
pressure above the terminal pressure. 

In the case of the low-pressure turbine all that is 
required in order to get efficient working down to 29 
in. vacuum is the proper proportioning of the expansion 
nozzles and a correct speed of turbine wheel for the 
steam velocity at this low pressure. The lowest pressure 
to which a reciprocating engine can economically ex- 
pand is 6 lb. absolute, which is about 18 in. vacuum. A 
reciprocating engine running condensing stops its expan- 
‘sion at this pressure and drops the steam to condenser 
pressure through the exhaust valve. To get as good 
efficiency of operation in the low-pressure cylinder of 
an engine as obtains in the high-pressure, the expansion 
ratio would have to be squared, i. e., for a ratio of 10, 
noncondensing, to get the same efficiency of expansion 
in a condensing engine at 28-in. vacuum would require 
a ratio of expanison of 100, which is obviously impos- 
sible. 

In determining the énergy which may be derived 
from steam during any range of expansion, the Mol- 
lier diagram, which is given in the data sheets for this 
issue, is of great convenience. The chart as shown 
is redrawn from one given in the catalog of the De 
Laval Steam Turbine Co. The curved lines running 
diagonally from the lower left-hand corner to-the up- 
per right-hand corner are lines of constant pressure. 
Those running diagonally from the upper left-hand 
corner toward the lower right-hand are lines of con- 
stant steam quality. The saturation curve marks the 
division between wet steam and superheated. The 
scale at the left shows the total B.t.u. in a 
pound of steam at the conditions indicated on 
the horizontal line opposite the figure, while the 
scale at the right shows the temperature resulting 
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from superheat on the diagonal lines. The scale at 
the bottom is entropy values so that an adiabatic ex- 
pansion is represented by a drop along a vertical line. 
Suppose that we have, for instance, a pound of steam 
at 200 lb. gage pressure and a temperature of 700 
deg. Fahrenheit. If we expand this through a perfect 
nozzle adiabatically we shall drop vertically on the 
chart, and if we go to atmospheric pressure the heat 
changed into velocity energy would be the difference 
between that in the first condition or 1345 B.t.u. and 
that in the final condition which would be 1110, or 


235 B.t.u. If the expansion had been carried on to 
VOL. 
190 48. ABS, 


48.ABS. 


FIG. 2. STEAM EXPANSION CURVE AND ENERGY AREAS 
FROM RECIPROCATING ENGINE AND LOW-PRESSURE 
TURBINE 


26 in. vacuum, the heat contained in the steam would 
be 995 B.t.u. or 350 B.t.u. would have been transferred 
into velocity energy. If we go to 28 in. vacuum the 
heat remaining in the steam will be 945 B.t.u. or an 
additional 50 B.t.u. converted into velocity while if we 
go to 29 in., we will have reduced the heat to 900 B.t.u., 
an additional 45 units being made available. 

By studying these conditions it will be seen that 
the additional heat rendered available by drop from 
26 to 28 in. vacuum is nearly equal to that by the drop 
from 28 to 29, while the raising of temperature or 
pressure of the initial steam does not add nearly as 
rapidly to the heat available for doing work. 

Capacity Gained 

WHETHER the high-pressure end of a plant shall be 

turbine or reciprocating engine will depend on the 
use to which power is put, the cost of providing room for 
the engine unit and the cost of the unit, but for the low- 
pressure end of the combination the argument is all in 
favor of the turbine, and even where it is deemed de- 
sirable to use a compound engine a considerable gain in 
efficiency can often be secured by putting a low-pressure 
turbine on as a third expansion between the low-pres- 
sure cylinder of the reciprocating engine and the con- 
denser. 

In the case of a noncondensing engine, the capacity 
of the plant can be increased from 90 to 100 per cent 
by the addition of a low-pressure turbine and condenser, 
whereas the addition of a low-pressure reciprocating 
cylinder and condenser would add only about 30 per 
cent to the power generated. The relation of the power 
furnished by the high-pressure cylinder, by a low-pres- 
sure reciprocating cylinder, and by a low-pressure tur- 
bine, is shown in Fig. 2. As typical of the results that 
may be obtained, in one plant a noncondensing genera- 
ting unit of 1200 kw. capactiy showed a steam consump- 
tion of 23 lb. per kilowatt-hour, which, by the addition 
of a low-pressure turbine unit, was changed to 2200 kw. 
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capacity at a steam consumption of 16 Ib. per kilowatt- 
hour. Another important point is the increase of the 
economical range of operation in the combined engine 
and turbine plant which comes from the flat efficiency 
curve of the low-pressure turbine. 
Economic Range 

FIGURE 3 shows a comparison of steam consumption 

for single cylinder engine, for compound engine and 
for reciprocating-turbine combination. Not only is the 
steam consumption per kilowatt-hour very much reduced 
and the capacity of the plant greatly increased, but the 
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FIG. 3. 
range of kilowatt capacity over which the unit can work 


economically is extended so that between 1500 and 2500 
kilowatts there is a variation of only 15.5 to 16.5 Ib. 
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bles the output of the plant with no extra cost for fuel, 
boiler installation or firing; the only extra charge is the 
low-pressure turbine, the condenser, the piping and the 
slight additional care needed to look after this part of the 
plant. The power used by the auxiliaries, such as dry 
vacuum pump, circulating water pump, etc., may run 
from 5 to 11 per cent of the turbine output. 


Effect of Moisture 


CARE should be taken in the use of the exhaust steam 

turbine to take out all moisture from the steam as 
it comes from the exhaust of the engine, for the friction 
of the turbine wheels revolving in the steam is greatly 
increased by moisture in the steam. This is the reason 
for extra efficiency due to superheating steam for the 
high-pressure turbine, and the principle applies just as 
much to the low-pressure. The moisture, which usually 
amounts to from 6 to 7 per cent in the exhaust from a 
noncondensing engine, can be removed either by allow- 
ing’ some drop at the end of the expansion in the engine, 
or by reheating in the receiver between engine and tur- 
bine or by the use of a large receiver separator in the 
steam pipe, just ahead of the turbine, the last named 


method being the best. 


Conditions of Steam Supply 


HREE cases arise in the use of the low-pressure tur- 
bine, the first where the supply of exhaust steam is 
continuous and practically constant in amount; second, 
where the steam supply is continuous but varying in 
amount; third, where the steam supply is intermittent. 
Under the first condition, if the power demanded 
from the turbine calls for morq steam than the engine 
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FIG. 4. RATEAU ACCUMULATORS; A, CAST-IRON TRAY TYPE; B, WATER TYPE 


steam consumption per kilowatt-hour, a steadiness quite 
remarkable when compared to the variation of steam con- 
sumption in the reciprocating engine. 

When using a low-pressure turbine for the condensing 
end of the combination, it is always a good investment to 
use condenser capacity that will give a high vacuum. An 
expansion from 1.5 Ib. gage to 26 in. vacuum gives steam 
consumption of 32 Ib. per brake horsepower per hour, 
while an expansion to 28 in. vacuum gives 30 Ib. per 
brake horsepower per hour. As the engine running re- 
ciprocating will usually give a steam consumption of 
about 32 lb. of steam per kilowatt-hour noncondensing, 
the addition of the low-pressure turbine practically dou- 


can furnish, additional live steam may be turned into 
the receiver between the engine and the turbine through 
a reducing valve, or an extra set of nozzles may be pro- 
vided through which live steam may be expanded to 
the pressure in the first stage of the turbine and used 
directly on the turbine wheels. 

If the steam from the engine is more than the turbine 
can use, the surplus can be drawn from the receiver 
for heating feed water and any that cannot be so used 
may be discharged to the atmosphere through a relief 
valve. In case the turbine capacity is not fully em- 
ployed, the load should, if possible, be shifted between 
turbine and engine so that the engine cutoff will be 
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shortened and the same amount of steam demanded by 
both engine and turbine ends of the plant. 

Some results obtained from a mixed-flow turbine 
are as follows: 

When operating as a low-pressure unit with 16 lb. 
absolute admission pressure and 28 in. vacuum, the 
steam consumption was 36 lb. per kilowatt hour and 
when operating high pressure 23.4 lb. per kilowatt 
hour. The exhaust steam supplied to this turbine was 
from a single-valve single-cylinder engine developing 
300 kw. and the turbine developed 500 additional kilo- 
watts from the exhaust steam. In another case a 
straight low-pressure unit was installed developing 
about 700 kw. from exhaust steam that had before 
been wasted. This unit with 16 lb. absolute initial 
pressure and 27.4 in. vacuum showed steam consump- 
tion of 38.16 lb. in the turbine unit. 

Under the second set of conditions, if both engine 
and turbine are operating generators, the:turbine can be 
thrown on the system without a governor and allowed 
to take whatever steam the engine furnishes, the 2 units 
dividing the load between them. There must, of course, 
be an over-speed governor on the turbine to prevent 
its running away. 

If the engine and turbine are used on different kinds 
of load it may be necessary, where the demand on the 
turbine is steady, to provide a storage system for the 
steam the same as is necessary under the 3rd set of 
conditions, viz., where the exhaust steam from the engine 
is intermittent, as in the case of a rolling mill or a street 
railway system where there are but few cars running. 

, Regenerator System 
[N such cases the steam regenerator system devised by 

Prof. Rateau comes to the rescue. A large tank is 
provided, containing water in trays, or water surround- 
ing tubes, or a large quantity of iron, the object in any 
case being to absorb heat and condense the surplus steam 
as the pressure rises, due to a heavy supply from the 
engine exhaust and to return this heat when the pressure 
drops with diminishing engine exhaust, the heat so re- 
turned serving to evaporate water at the lower pressure 
into steam and thus add to the steam supply of the tur- 
bine. 

Two forms of the Rateau generator are shown in 
Fig. 4. A is the cast-iron tray type in which pans are 
provided for holding the water, the steam entering at 
the bottom and leaving by the top, while water is intro- 
duced at the top and flows down over the trays to the 
bottom, being circulated by a small centrifugal pump. 
Here the chief medium for storage and restoring of 
heat is the water in the trays, although the metal of the 
trays assists to a certain extent. 

B is the water type of accumulator, the steam flow- 
ing into oval pipes and exhausting through holes in these 
pipes into the water. The steam pipe to the turbine is 
taken from the upper part of the regenerator and any 
steam not needed by the turbine is condensed in the wa- 
ter and serves to raise its temperature and the pressure 
in the regenerator. Of course, as pressure falls, part 
of the water will be evaporated and pass over to the 
turbine. 

A form of scrap metal accumulator has been used, 
one which was 6 ft. in diameter and 24 ft. long being 
filled with 50 tons of old rails and having a capacity for 
supplying a 175 brake horsepower turbine during periods 
of 40 seconds when the engine was shut down. When 
water is used as the storage medium, since it has about 
9 times the specific heat of iron, while iron has a spe- 
cific gravity of 8, the volume of water required will be 
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about 8 times the volume of iron, but on account of the 
greater weight of the iron the accumulator using the 
metal as a storage medium is heavy and expensive and 
the water type is practically the only one now used. 

In the water type Rateau usually uses a horizontal 
shell 7 or 8 ft. in diameter of the form shown in B, 
Fig. 4, with the flues placed about 1 ft. below water line 
and the accumulator about % filled with water. In any 
case, to get satisfactory working the water must be 
brought intimately in contact with the steam, other- 
wise surplus steam will not be condensed, but blow off 
through the relief valve. The depth of water through 
which the exhaust steam must pass should be kept small, 
so as not to cause back pressure on the engine, as each 
pound drop in pressure between the engine exhaust and 
the turbine admission causes a loss of about 3 per cent 
in power. 

To determine the amount of water needed for a giv- 
en amount of steam to be supplied to the turbine, it is 
necessary to fix certain pressure limits between which 
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FIG. 5. VARIATION OF PRESSURE IN ACCUMULATOR TANK. 


the regenerator shall work. A common range is from 
15 Ib. to 18 lb. absolute, giving a temperature difference 
of 9.3 deg. F. The latent heat of steam at this point 
is 961 B. t u. and the amount of water at 18 Ib. pressure 
required to produce a pound of steam in dropping to 
the temperature corresponding to 15 lb. would be 961 
9.3 or 103.5 Ib., but in order to provide for emergencies 
and because the whole body of water will frequently 
not be raised to the highest temperature the usual al- 
lowance is 250 lb. of water for each pound of steam to 
be supplied. 

Figure 5 shows the variation of pressure in an ac- 
cumulator tank when empty, when being filled with cold 
water and when in operating condition, the steam com- 
ing from a rolling mill engine. A notable point is not 
only the steadying of the pressure fluctuations, but the 
reduction of the back pressure on the engine from a max- 
imum of 5 lb. to a maximum of about 2.5 lb. In No. 
3 diagram from 3 min. up to 4.25 min. the steam sup- 
ply was cut off, also from 5 min. to 5.5 min., showing a 
gradual drop in pressure as the accumulator supplied 
steam for running the turbine 

Other examples of regenerators are a form devised 
by Schwarz, which has a vertical shell about 1.5 times 
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its diameter, the average dimensions being about 20 by 
13 ft. There are several horizontal diaphragms each 
with a large number of short tubes projecting upwards 
and water lies on these diaphragms to the height of the 
tubes and also a thin layer in the bottom of the accumu- 
lator. Water is circulated from the bottom of the ac- 
cumulator to the top diaphragm or pan and runs down 
through the tubes. The steam passes upward from the 
bottom chamber of the accumulator through the tubes 
to the top chamber where it is drawn off to the turbine 
much as in the cast-iron type of Rateau accumulator. 

In designing a regenerator and turbine it is, of course, 
necessary to know the amount of steam available and 
the fluctuation in the steam supply. Where a larger ad- 
dition to the power plant is needed than can be furnish- 
ed by the exhaust steam from the engine, the mixed- 
flow turbine, having part of the nozzles supplied by the 
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exhaust steam from the receiver and a separate set of 
nozzles supplied by live steam from the boiler, is fre- 
quently the best arrangement, but, as in all engineering 
problems, each case should be carefully studied on its 
own merits in order to get the best possible results. 

Examples of regenerators are one taking steam from 
rolling mills and steam hammers in Scotland at the Hill- 
side Works, of the Steel Co. of Scotland, and running 
2 450-kw. direct-current turbo-generators; the accumu- 
lator is 11 ft. 6 in. by 34 ft. In a plant in the Leven 
Colliery 2 winding engines, a fan engine and several 
pumps discharge into an accumulator 7 ft. 6 in by 30 
ft., furnishing about 16,000 Ib. of steam an hour. This 
is sufficient for giving 400 kw. on the turbine but as a 
load of 750 kw. has to be carried, additional high pres- 
sure steam is admitted through groups of nozzles the 
same as in an ordinary high-pressure turbine. 

Vacuum Desirab’e 

AS to the vacuum which should be secured, this also 

is a matter for judgment for although the increase 
in steam economy is some 7 per cent between a vacuum 
of 27 in. and one of 28 in., it may be that the cost of 
securing this extra vacuum because of the larger conden- 
ser required, the greater quantity of cooling water needed 
and the cost of handling this cooling water, particularly 
if it has to be cooled by means of towers, will more than 
wipe out the saving due to the higher vacuum. With 
water at 80 deg. it has frequently been found that a 
vacuum of 27.5 is the highest desirable. 


Proportioning Turbine Power 
[N deciding on the size of turbine to install as auxil- 
iary to a reciprocating engine or when designing a 
new plant to determine the division of load between 
the engine and turbine units, it is necessary to know 
the probable steam consumption of each type. In this 
connection the curves of Fig. 7 will be found of interest. 


PRACTICAL ENGINEER 


April, 1911 


It will be seen that with the engine noncondensing the 
best water rate is about 29 lb. per kilowatt-hour and from 
Fig. 6 it will be noted that at the same vacuum the rate 
for the low-pressure turbine is about 25 Ib. per brake 
horsepower-hour, which would amount to about 32 Ib. 
per kilowatt-hour. 

By raising the back pressure on the engine and allow- 
ing the turbine a little longer expansion range, the engine 
steam consumption would be increased and the turbine 
steam consumption decreased, so that a variation in the 
receiver pressure will rapidly change the distribution 
of load between the 2 parts of the plant. The ability 
of the low-pressure turbine to use expansion down to 
very low vacuums gives, however, with the higher 
vacuum which can profitably be caried, a much lower 
water rate so that with a 28-in. vacuum, as shown on 
Fig. 7, the combined rate of the engine and turbine will 
drop to 15.8 Ib. per kilowatt-hour. 

Another interesting fact seen from the study of Fig. 
% is that as the load falls off below 1200 kw., which in 
this case is about half the combined rating of engine and 
turbine the water rate of the combination rises rapidly 
so that at a load of 500 kw. the water rate per kilowatt- 
hour will be the same, whether the engine is run con- 
densing at 26 in. vacuum or whether the engine and tur- 
bine units are both running. It would, therefore, pay to 
shut down the turbine and run the engine alone when 
the load has dropped to this point, which will be found 
at about 30 per cent of the rating of the plant. 

In the case of an intermittent exhaust, where a regen- 
erator is to be used, the average flow of steam from the. 
engine is the one to be considered? The turbine capacity 
can then be figured from this average flow and the regen- 
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erator proportioned to store up the necessary heat dur- 
ing the times when the steam supply from the engine 
will exceed ‘the demands of the turbine, and to restore 
the heat needed to fill in the low points. The steam 
consumption of the engine will, however, be figured on 
the noncondensing basis when used in connection with 
a low-pressure turbine, or in the case shown in Fig. 7, 
at about 26.5 lb. per kilowatt-hour. 


Turbine Added to Compound Engine 
[T sometimes happens that an engine is already com- 
pounded and running condensing with a fair vacuum, 
but that the addition of a low-pressure turbine will 
make possible the development of considerable additional! 
power without making any more steain. 
A case in hand is cited by F. G: Gasche, in a discus- 
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sion on the subject where a 38 and 76 by 54-in. West- 
inghouse engine, which was running compound at a 
steam pressure of 132 lb. absolute, receiver pressure of 
17 Ib. and a condenser of a little less than 5 Ib. abso- 
lute, was fitted with a low-pressure turbine. The high- 
pressure cylinder under the new conditions developed 
1350 brake horsepower, the low-pressure 1140, and the 
turbine 2075, or a total of 4565 brake horsepower, as 
against 2775 indicated horsepower developed by the en- 
gine alone. The condenser pressure was reduced to 2 
Ib. absolute. ; 

It is an interesting fact in connection with this matter 
of condenser pressure that the use of high vacuum re- 
sults in a saving in coal consumption as well as reduc- 
ing the water rate, while a reduction of water rate by 
superheating the steam does not make so great a dif- 
ference in coal consumption, if any. 

Thus, for the case of the high-pressure turbine, 
Dr. Berg finds that with 200 lb. pressure and 28 in. 
vacuum the theoretical water rate is 10.2 lb. for saturated 
steam and when the steam is superheated 200 deg. it is 
9.1 lb., so that for 1 per cent decrease in the water rate 
18.5 deg. of superheat are required, this value remain- 
ing practically the same whether the vacuum is 27 or 
29 in. The extra coal used up in superheating is, how- 
ever, nearly equivalent to the lessened amount required 
for evaporation of the water into steam, but while by 
increase of vacuum we can gain practically the decrease 
in water rate demanded by theory, the gain by super- 


- heat is almost 50 per cent greater on account of the re- 


duction of the friction of the turbine wheels in the steam. 
Reducing and Relief Valves 

[N arranging the connections of turbine to receiver or 
regenerator, the piping will, of course, depend upon 

the conditions in the plant. If steam from the engine 

is less than that needed by the turbine, a reducing valve 

would be used for admitting steam from the high-pres- 

sure main to the turbine steam chest. 

If there is possibility that at any time the engine will 
furnish more exhaust steam than the turbine can use, 
a relief valve must be provided to pass the surplus of 
steam from the receiver to the atmospheric exhaust or 
to a feed water heater. 

In case a regenerator is used its capacity should be 
able to take care of any ordinary surplus of steam, but 
a relief valve is a desirable safeguard in case of emer- 
gency excess or in case the turbine is temporarily shut 
down. . 

Condenser Needed 

S to the condenser surface required, some data from 

actual practice will be of interest. In the Philadel- 
phia Rapid Transit Co’s. plant, where 2 800-kw. low- 
pressure turbines are installed, are 8000 sq. ft. of con- 
denser surface, and 3 cooling towers have been install- 
ed, each 22 ft. diameter by 41 ft. 6 in. high. 

In determining the amount of condensing water 
necessary for a pound of steam, which is one of the 
factors in determining the desirable vacuum, the chart 
given in the data tables on water supply for jet and 
barometric condensers will be found of the greatest 
service. For instance, assuming a temperature of 
the cooling water of 50 deg., in order to get 28 in. 
vacuum the theoretical amount of cooling water would 
be 19 lb. per pound of steam, while to get 29 in. 
vacuum the theoretical water would be nearly 32 Ib. 
per pound of steam. This would mean, of course, an 
increase in pump capacity as well as in size of con- 
denser and the amount of cooling water to be sup- 
plied. 
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In the plant at Gary, W. Va., where there are 2 24 
by 44 by 42-in Corliss engines driving 750 kw. genera- 
tors, a 1000-kw. complete expansion steam turbine and 
a 1000-kw. low-pressure steam turbine, the condensers 
are served by 3 cooling tower units each 24 ft. in diam- 
eter by 25 ft. high, 2 of these serving the low-pressure 
turbine and 1 the high-pressure turbine. 

On test this plant showed that the output of the 2 
Corliss engines was 1400 kw., that of the low-pressure 
turbine 1200 kw., the steam pressure being 150 Ib. and 
the vacuum 25.8 in. The cooling towers effected a re- 
duction in temperature of 31 deg., reducing the tem- 
perature to within 3 deg. of that of the air. 

In the much quoted installation of the Interbor- 
ough Rapid Transit Co., in New York, described by H. 
G. Stott, each 7500-kw. low-pressure turbine takes the 
steam from a compound engine unit consisting of 2 en- 
gines with 42 and 86-in. cylinders by 60-in. stroke. 
The engine units are rated at 500 kw. and give 
their best results between 4000 and 5000 kw. While 
the turbine shows a continual decreasing water 
rate from 2000 to 6000 kw., the combination of 
the 2 resulted in a water rate of 13 lb. dry steam per 
kilowatt-hour as against 20.8 Ib. for the engines alone 
and 27 lb. for the turbines alone, and as against an es- 
timated rate of 15.5 lb. for a high-pressure turbine. 

In the plant of the Bettendorf Axle Co., Davenport, 
Iowa, the exhaust from 2 100-kw. direct-connected en- 
gine-driven units, a number of hydraulic pumps and an 
air compressor, is utilized in a 500-kw. horizontal Cur- 
tis turbine running at present under an average load of 
250 kw. As the hydraulic pumps furnish the chief part 
of the steam and these are uncertain in the supply fur- 
nished, connection has been made from the high-pres- 
sure steam pipe through a 4 by 8-in. Foster pressure 
reducing valve to the exhaust header, thus furnishing 
the steam necessary to keep the turbine in operation. 
The valve operates within a range of ¥% lb. drop in pres- 
sure, giving an average pressure on the reciprocating 
units of about 3 lb.; a 12-in. relief valve is set to open 
when the pressure in the exhaust header reaches 5 lb. 
To take out all oil and moisture from the steam it is 
passed through an 18-in. 2-stage separator before go- 
ing to the turbine. 3150 sq. ft. of surface are provided 
in the Worthington condenser, the water from this be- 
ing returned to a feed-water heater. 


ALLIS-CHALMERS LOW-PRESSURE 
TURBINES 


HE Allis-Chalmers turbine is of reaction type, 
T guide blades and revolving buckets arranged as 

‘shown in Fig. 1B of the general descriptive article. 

Steam acts directly upon the blades without in- 
itial reduction in pressure and flows through a large 
number of rows of blades alternately stationary and 
revolving, expanding continuously throughout the 
length of the turbine. While passing through the sta- 
tionary blades the steam increases in velocity and in 
passing through the buckets gives up velocity partly 
by impulse and ‘partly by reaction as it issues from the 
buckets. The blades are arranged in groups of in- 
creasing length and on wheels of increasing diameter. 
The blading is made up complete in half rings 
ready for insertion in the turbines, and these rings 
are carefully inspected, then inserted in the - cylin- 
der. Speed is regulated by a governor driven from 
the turbine shaft by means of gears and operating 
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a balanced throttle valve by means of a relay, the 
adjustable 
A safety 
stop is provided in case of over speed. This stop is 
driven directly by the turbine shaft and arranged to 


governor being arranged so that it is 
for speed while the turbine is in operation. 


FIG. 1. 


trip a valve which shuts off steam and stops the tur- 
bine. In case of overload steam may be admitted 
from the high-pressure line to a low-pressure stage. 
Results which may be obtained under different con- 
ditions of operation by the use of the low-pressure 
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FIG. 2. 


turbine and engine are shown in curves Fig. 3, given 
by Max Rotter in charge of the Allis-Chalmers tur- 
bine department. Curve a is the steam consumption 
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from engine, with cylinder ratio of 4 to 1 operating con- 
densing while Curve b refers to a combination of this 
engine operating at a constant back pressure of 18 Ib. 
absolute on a low-pressure steam turbine. The Curve 
c is for a combination of the engine with varying back 


UNIT 


pressure on a low-pressure turbine, while Curve d is 
for a high-pressure condensing turbine of capacity 
equivalent to the combined engine and low-pressure 
turbine and operating with dry saturated steam at 190 
lb. absolute initial pressure and 28 in. vacuum. Curve 
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ALLIS-CHALMERS INSTALLATION AT BAY CITY, MICH. 


e is for a combination of the engine operating con- 
densing and a high-pressure condensing turbine to give 
the same total capacity as the condensing engine and 
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low-pressure turbine. The higher efficiency shown by 
a single high-pressure condensing turbine of capacity 
equivalent to that of the engine and low-pressure tur- 
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bine at low ioads is due to the loss occurring between 
the engine exhaust and the turbine inlet where drop 
occurs from 18 lb. absolute to 16 lb. absolute, equiva- 
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lent to a loss of 3 to 3.5 per cent of the possible actual 
work, 

In order to keep down this loss, piping and fittings 
between engine and turbines should be large, bends of 
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long radii and the piping covered to minimize the con- 
densation, also a receiver of liberal capacity should 
be placed in this pipe near the turbine to act also as 
a steam separator. As to whether a low-pressure or 
a mixed-pressure turbine should be used, Mr. Rotter 
states that this is solely a matter of operation, the de- 
termining condition being the relation of the periods 
during which the turbine will operate with exhaust 
steam from the engine to the periods during which it 
will operate with live steam. If the time of operation 
with live steam is less than 1/3 the period for opera- 
tion with low-pressure steam, the additional cost and 
complication of the mixed-pressure turbine are not 
warranted and live steam would better be sent to the 
low-pressure receiver through a reducing valve. 


THE CURTIS TURBINE 


S already described, this is a multi-stage turbine, 
the steam being expanded in a series of nozzles 
and from these striking upon the curved sur- 
faces of revolving buckets carried by the first 

turbine wheel. In passing through these buckets it 
expands somewhat and its direction is reversed, thus 
working by impulse and reaction both. It then strikes 
a series of stationary blades, expands through them 


LOW-PRESSURE CURTIS TURBINE AT PHILADELPHIA RAPID TRANSIT CO. 


slightly and is reversed and again passes to a row of 
buckets carried by the same wheel as the first row. 
This is for a 2-bucket wheel; in some cases 3 or more 
rows of revolving buckets are used in a single stage. 
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As it leaves the last row of buckets the velocity is 
small and the steam expands through a second set of 
nozzles which deliver it into the second stage to 
buckets on a second revolving wheel. It passes 
through these, is reversed by stationary plates through 
another row of buckets and so on through as many 
stages as desirable. This division into stages and the 
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SECTION OF NOZZLES AND BUCKETS, CURTIS 
TURBINE 


FIG. 3. 


use of more than one row of buckets per stage are for 
the purpose of fractional abstraction of the energy in 
the steam so that a low velocity of wheel may be 
used. In the first set of nozzles the volume of steam 


is small and this increases as the steam comes from 





FIG. 2. 


stage to stage so that only about 20 to 25 per cent 
of the area of the first stage wheel is occupied by 
steam at any given instant. This percentage of area 
utilized increases as the pressure falls, so that in the 
last stages the entire circumference of the wheel is 
active. An important result obtained by this design 
is that the buckets, both revolving and stationary, are 
of large size, substantial in construction and few in 
number. In the high-pressure Curtis turbine govern- 
ing is by opening or closing nozzles, as may be re- 
quired, but in the: low-pressure, because of the fact 
that the entire surface of the wheel is active, the 
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governing is by a throttling device. The wheels are 
made up of 2 steel plates separated by the star shaped 
cast steel spider and having near the edges of the 
plates rivet holes for fastening on the bucket sec- 
tions. The buckets are dovetailed into slots in the 
steel bucket rims separated by suitably shaped space 
blocks and each section of rim, usually about 28 in. 
long, is riveted to the plates. The ends of the buckets 
are riveted into a strip of steel, thus staying the outer 
ends of the buckets. In the stuffingboxes carbon rings 
are used to prevent leakage of steam from the first 
stage and also to prevent air leaking into the last 
stage. These rings are a snug fit and held in place 
by steam pressure. For mixed pressure turbines it 
is not necessary to use the whole circumference of the 
first stage for low-pressure steam nozzles, therefore a 
section can be separated and equipped with special 
expanding nozzles to receive steam at high pressure 
direct from the boilers and deliver this steam against 
the same wheel as did the low-pressure nozzles. 
Steam expanded in these nozzles from high pressure 
all the way down to the first stage pressure acquires 
a high velocity, therefore contains more energy than 
does an equal quantity of low-pressure steam, hence 
will give a lower water rate than can be obtained 
with high-pressure steam which has been reduced to 
low pressure in a reducing valve. 


The arrangement of the mixed pressure type is 
such that it can be run and develop full power with 
all low-pressure steam, all high-pressure steam or any 
needed proportion of steam of each pressure, and, 
further, any one of these 3 conditions is provided for 














automatically by the turbine generator. This offers a 
possible solution of the problem where there is lack 
of constant exhaust steam supply without the expense 
of a regenerator system. 


C. S. Roosa, who for many years has been connected 
with the Liberty Manufacturing Co., has been appointed 
manager of the New York office of the Elliott Co., and 
the Liberty Manufacturing Co., with offices at 90 West 
St., New York City. These companies are manufac- 
turers of the well known line of Liberty Boiler Tube 
Cleaners and Elliott Power Accessories. 
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ADVANTAGES AND APPLICATIONS 
SMALL EXHAUST STEAM TURBINES 
By A. EuceNnE MICHEL 


NCREASING the power of a plant where the re- 
| quirements have outgrown its original capacity, but 

are not great enough to justify scrapping the old 

and replacing with new units is a trying problem 
that is often made easy by means of the exhaust steam 
turbine. This is well illustrated for instance in a mill 
deriving its power from a simple noncondensing en- 
gine, and in which the addition of machinery from time 
to time has increased the load on the engine beyond a 
practical limit. The owner can secure more power in 
3 different ways: 


Ways to Increase Power 


IRST: He can install a larger or additional engine 

which will require additional boiler capacity, per- 
haps involve expense for enlarging the buildings, and 
increase labor and upkeep costs materially. Seldom 
can over 20 percent of the new expenditure be netted 
from the sale of the old apparatus, taking into consid- 
eration the installation costs, etc. Further, the power 
needs, unless the increase is large, do not usually war- 
rant big expenditure. 

Second: More power may be secured by running 
the old engine condensing, which, either simple or com- 
pound and operating at the most economical point of 
cutoff and otherwise under the best conditions can de- 
liver 20 to 25 percent more power than when running 
noncondensing. The increase obtainable and practical 
will hardly be greater with a compound than -with 
a simple engine and in either case the change may 
subject the engine to a constant load greater than that 
for which it was designed. 

Third: Changing the engine to condensing and 
utilizing the additional range of pressure drop to drive 
an exhaust steam turbine, is far more logical. In this 
way it is possible not only almost to double the amount 
of power previously secured from the engine, but to 
do this without increasing the duty on the engine and 
without using more steam than before. Such an in- 
stallation is illustrated in Fig. 1. The initial cost of the 
turbine and condenser per horsepower is less than for 
additional boiler and engine capacity, and there is not 
the compulsion to buy more than may be required. 

Figure 2 shows a Kerr Exhaust Turbine, made by 
the Kerr Turbine Co., Wellsville, N. Y. This machine 
operates with any steam pressure above 2 Ib. gage at 
its inlet and exhausts into a vacuum of from 24 to 28 
in., utilizing exhaust from main engine, pumps, air 
compressors, etc. 

The installation of such an exhaust turbine im- 
proves the economy and offers great capacity increase 
where the turbine and a suitable condenser are added 
to a simple noncondensing engine. For the smaller 
sizes the ordinary jet condenser maintaining 24 to 26 
in. vacuum may be used with satisfaction. In larger 
units condensing apparatus maintaining higher 
vacuum is justified. 

Substantial improvement in economy and increase 
in capacity also result from the addition of an exhaust 
turbine to a simple condensing engine and from the 
addition of turbine and condenser to a compound non- 
condensing engine. The exhaust turbine can also be 
utilized to advantage with compound or even triple- 
expansion engines where increased a is impor- 
tant. 
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Amount of Power Increase 


[N GENERAL the steam economy of a simple engine 

and exhaust steam turbine together is always an 
improvement over that which would be obtained by 
compounding and adding a condenser. The plant ca- 
pacity is increased from 50 to 100 percent by exhaust- 
ing through an exhaust turbine to condenser on a non- 
condensing engine, while the increase by adding the 
turbine to a condensing outfit is from 1.5 to 3 times 
that which could be secured from the condenser alone. 

As an engine and exhaust turbine installation takes 
no more steam than would the engine alone and under 
the same conditions as before, there is no expenditure 
necessary for boilers, chimneys, draft, coal handling 
apparatus, buildings and steam piping. The turbine 
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PLAN AND ELEVATION OF 200-H. P. KERR EXHAUST 
STEAM TURBO-GENERATOR UNIT INSTALLED 
WITH 300-H. P. HIGH-SPEED ENGINE 
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and condenser, or turbine alone in a condensing plant, 
can be cut into the exhaust line without interfering 
with the engine and usually without otherwise altering 
the layout of the plant. 

Installation of the turbine hardly affects plant op- 
erating costs as the turbine is adjusted at the factory 
and seldom requires other attention than occasional 
lubrication and repacking of stuffing boxes. The oiler 
who has previously been taking care of the engine can 
look after the turbine, too, without any serious drain 
on his time, for the turbine should run constantly for 
months without shutdown. 

An engine that has previously been running non- 
condensing continues to exhaust at about the same 
pressure and carries the same load after the turbine 
is put into the exhaust line. A condensing engine can 
be adjusted to exhaust at atmospheric pressure or 
thereabouts and will be relieved of that part of the 
load assumed ‘between atmospheric pressure and the 
vacuum while the turbine is being operated. The 
water of condensation will be discharged from the con- 
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denser at a temperature within 2 or 3 deg. of the 
theoretical and can be utilized in the usual ways. 
Possible Uses of Turbine Power 
POWER developed by an exhaust steam turbine is 
available for driving a generator, centrifugal or air 
pump, fan or any high-speed machine or for belt or 
silent chain driving, and under much the same condi- 
tions as that obtainable from high-pressure turbines. 
Rigged up for belt or chain drive, the exhaust turbine 
delivers to the same line or jack shaft as the engine, 
in which case the turbine assumes an almost fixed pro- 
portion of the load. Figure 3 is a typical installation 
of this kind. It shows an exhaust steam turbine in the 
plant of the Wanaque River (N. J.) Paper Co., which 
develops 200 hp. at 1500 r. p. m. when supplied with 
steam at 3 lb. gage and exhausts into a 26-in. vacuum. 
It is receiving the exhaust steam from a 20 by 42-in. 


] 













FIG. 2. 200-H. Pp. 5-STAGE KERR EXHAUST 
STEAM TURBINE 


Corliss engine and is belted to deliver into the same 
line shaft as does the engine. This engine when oper- 
ating condensing delivered approximately 415 hp., but 
with the exhaust turbine the outfit now develops 575 
hp. while using the same amount of steam. The output 
of the turbine may be delivered entirely independent 
of the engine to drive belted auxiliaries or machinery 
of any kind, the speed requirements of the driven 
machine being perfectly met by a proper pulley ratio. 

An exhaust steam turbine may be arranged to carry 
a uniform or fluctuating load regardless of whether 
the load upon the engine and consequently the source 
of steam supply to the turbine is constant, fluctuating 
or even entirely cut off for short intervals. 

When operating in connection with an engine 
which is under constant load, the turbine will, of 
course, receive its steam supply quite uniformly, save 
for the pulsations at the exhaust period, which in 
no way interfere with the action of the turbine. Un- 
der this condition of practically constant steam sup- 
ply, the turbine will carry any steady or fluctuating 
load up to its maximum without governing device 
save an overspeed governor which merely keeps the 
speed below a predetermined maximum and prevents 
racing in case the turbine is suddenly relieved of its 
load. 

Steam supply of the turbine may be throttled 
where the load is uniformly light and the surplus ex- 
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haust steam from the engine can be discharged into 
an exhaust stack or sent to the feed-water heater. 
As a rule, however, the exhaust from the auxiliaries 
in an ordinary plant furnishes all the steam required 
for heating the feed water, thus leaving the entire 
exhaust of the main engine available for use as re- 
quired by the turbine. The matter of steam supply 
for the turbine is therefore very simple where the 
main engine is under constant load. 


Fluctuating Load 


[T usually happens, however, that the load upon the 

engines and consequently the steam supply for the 
turbine varies greatly at different times as in electric 
lighting or railway plants. In such cases there are 
several practical methods of maintaining steam sup- 
ply to keep the turbine up to desired constant or 
maximum capacity. 

Maximum output desired from the turbine may be 
small, so that the steam supply from the engine ex- 
haust is always ample, even at points of lowest engine 
load; then the turbine may draw its supply from the 





FIG 3. 200-H. P. KERR TURBINE BELTED TO LINE SHAFT 


exhaust stack, or direct from the engine, the surplus 
exhaust being discharged to atmosphere without af- 
fecting the operation of the turbine. 

If, on the other hand, the turbine at times demands 
more steam than is available from the engine exhaust, 
as where the peak load of the turbine comes at the 
period of lightest engine load, the deficiency can be 
temporarily supplied by supplementing with live 
steam. 

In many plants, such for instance as condenser 
installations, where the low-pressure turbines are 
driving centrifugal pumps for circulating water, it is 
often desirable to start the condenser and produce the 
vacuum before the exhaust steam is available for the 
low-pressure turbine, or that the vacuum be produced 
to enable the operation of the turbine with steam at 
atmospheric pressure. For such installations a mixed- 
pressure machine lends itself equally to high-pressure 
non-condensing, high-pressure condensing, low-pres- 
sure condensing, or mixed-pressure condensing. 
Where a greater increase of plant capacity is desired 
than that brought about by using the exhaust steam 
available, a mixed-pressure turbine solves the prob- 
lem of utilizing the full amount of exhaust steam and 
automatically taking high-pressure steam only in such 
quantity as is necessary to care for the load on the 
turbine. 

Many industrial plants having engine-driven rope 
or belting desire additional power at some remote 
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part of the mill. The mixed-pressure turbine with a 
generator attached offers an easy solution. 

Where a high-pressure Corliss engine has been 
installed with a view to compounding later when ca- 
pacity must be increased, a mixed-pressure turbine for 
belt drive can be more profitably installed than the 
low-pressure side of the engine. 

Where the turbine takes the intermittent exhaust 
from a number of pumps or engines, a constant flow 
to the turbine can be maintained by putting a regen- 
erator between engine and turbine. The regenerator 
acts as a receiver during the periods of excess supply, 
condensing the steam, and storing its heat to be 
utilized later in re-evaporating and producing a supply 
for the turbine during the period of deficiency. The 
regenerator thus cushions the engine pulsations and 
keeps a reserve steam supply right at the turbine ready 
to meet sudden demands. 

Frequently, it is desirable to arrange generators 
on both engine and exhaust turbine to deliver into the 
same bus bars, in which case each of the generators 
assumes a practically fixed proportion of the load re- 
gardless of the total load variations. The advantage 
of this arrangement in providing an enormously in- 
creased capacity at the peak load is especially appar- 
ent in a lighting or railway plant. Remembering that 
the capacity of the turbine can be made to increase 
as the load on the engine increases, the total peak load 
capacity can be made at least from 50 to 70 percent 
greater than with the one generator alone and the 
engine running non-condensing. 

Plants containing a number of engine-driven units 
can be equipped with an exhaust turbine for each en- 
gine and the additional power thus secured will carry 
the load with about 1/2 to 1/3 less steam, fewer en- 
gines in operation and the rest in reserve. A greatly 
increased output is possible with all engines in serv- 
ice, but without using more steam. Several engines 
may be made to exhaust into a large receiver separator 
which in turn may supply the exhaust turbines and 
thus reduce the number of boilers under steam. 


SMOKE PROBLEM IN PAPER MILLS 
(ecient smokeless and at the same time 


efficient combustion under steam boilers is so 

often the particular aim of an operating en- 

gineer that the methods by which these results 
were obtained in 2 paper mill installations are well 
worth studying. Although the circumstances in these 
2 cases were radically different, yet the ends sought 
were essentially similar and the means employed the 
same in each case. 

At Appleton, Wis., the mill of the Fox River Paper 
Co. overlooks the campus of Lawrence University. 
Of course, in such a location the smoke problem was 
serious and the officials of the paper company had 
tried vainly to suppress the heavy smoke from the 
original equipment of the boiler room, which consisted 
of small return tubular boilers hand fired. 

It was finally decided that in order to bring up 
the operating efficiency of the plant and at the same 
time to eliminate the smoke more modern boilers 
should be purchased and equipped for firing with un- 
derfeed stokers. Accordingly 4 250-hp. return tubular 
boilers were purchased and one of the 3 old boiler 
rooms entirely rebuilt with an overhead coal bunker. 
Two of the new boilers were equipped with 3-retort 
Taylor stokers. 

Shortly after the new equipment was installed an 
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efficiency test was run on the stoker equipped boilers 
and when these units showed a combined efficiency of 
%Y percent with an entire absence of smoke 2 more 
stokers were immediately ordered for the other 2 new 
boilers. Not only is the general plant efficiency much 
better than formerly, but the old smoke nuisance has 
been entirely done away with and there is never any 
trouble from shortage of steam, even in times of low 
water, because of the heavy overload capacity of the 
new units. 

Oxford Paper Co. of Rumford Falls, Maine, has a 
steam plant consisting of 15 500-hp. Stirling boilers 
which supply steam largely for use in the sulphite 
processes, water power for operating the mill being 
in general obtained from the river. Much trouble was 
experienced in this plant in getting sufficient steam 
from the boilers installed, and to complicate matters 
unskilled firemen handicapped the engineers. The 
consequence of these conditions was an inefficient 
boiler plant and smoky combustion. In order to elim- 
inate as far as possible the personal equation various 
kinds of automatic firing devices had been tried with 
more or less success. 

At length, on the advice of a firm of consulting 
engineers it was decided to install a trial order of 
underfeed stokers. Three Taylor stokers were, there- 
fore, put in and found to solve the difficulty. After 
3 months of trial the remaining 12 boilers were 
equipped with these stokers and this plant has since 
beén characterized by splendid economy and smoke- 
less operation. 

These 2 examples merely serve to add to the gen- 
eral conviction among combustion engineers that the 
underfeed principle of stoker operation is the logical 
method of burning high volatile coals most efficiently 
and doing away with the smoke nuisance. By forcing 
up the coal from underneath the fire bed, gradually 
heating it as it approaches the surface so as to distil 
the volatiles, complete combustion is assured. 

It is well understood that smoke is the result of 
incomplete combustion of the hydrocarbons which 
form most of the volatile matter of soft coal. If these 
gases are distilled off, as in the urderfeed stoker, and 
combined with a sufficient amount of air, pass through 
the zone of high temperature at the surface of the 
fuel bed, complete combustion cannot fail to take 
place. To be sure sufficient volume must be provided 
in the combustion chamber to give time for complete 
burning before the gases reach the boiler tubes, but 
this requirement is now well understood and poorly 
designed combustion chambers are becoming rare. 

Efficient overload capacity with underfeed stokers 
is also largely a matter of combustion chamber de- 
sign. The stoker should, of course, be able to operate 
with nearly maximum efficiency from normal rating 
up to 75 to 100 percent overload and at the same 
time produce the minimum of smoke. This can be 
accomplished only when the underfeed principle is 
applied to a furnace having great enough volume to 
insure complete combustion of the volatiles at 
the maximum load to be carried and when some pro- 
vision is made for regulating the supply of air in pro- 
portion to the rate at which coal is fed. 

The automatic stoker for operating on overload 
boilers should be provided with some means of auto- 
matic cleaning. If it is necessary to stop the stoker 
and rake out the ash and cinders highest efficiency can 
never be obtained. Numerous examples have proved 
conclusively that a stoker embodying these character- 
istics not only solves the problem of economical steam 
production but likewise banishes the smoke nuisance. 
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ILLUMINATING A STRUCTURAL STEEL SHOP 


By Roscogr Scorr 


sable external aids to human labor, and al- 
though industrial employes are not eyeless 
moles, there are yet some manufacturers who 
do not accept these 2 axiomatic statements, if the 
lighting equipment of their factories is any kind of a 
criterion. Other firms, including the one whose plant 


A LTHOUGH light is one of the most indispen- 


Fic. 1. 


is the subject of this article, take the saner and more 
progressive view that to get a really good system of 
illumination, justifies a large amount of experimenta- 
tion, principally because’it increases the efficiency of 


the employes to such a marked degree. Within the 
space of a year and a half, the company in question 
has thoroughly tried out 3 distinct methods of electric 
lighting. . 

The Forest City Steel & Iron Co., of Cleveland, 
has a shop in which is finished and assembled, struc- 
tural steel work, including large plate girders and 


RETOUCHED DAYLIGHT PICTURE OF THE FOREST CITY STEEL AND IRON CO.’S PLANT 


columns of all sizes. The main portion of the shop 
is rectangular in plan, 288 ft. long by 108 ft. wide, and 
directly adjoining it is an annex 65 ft. long by 43 {i. 
wide. The chief difficulty in artificially illuminating 
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a large one-story shop of this kind is to obtain a 
proper distribution of the light, so that it will do more 
than merely create a bright area directly under each 
lamp. 

Good Lighting 


LIGHT should be so distributed that it will il- 

luminate the work, wherever it may have been 
deposited by the cranes. It should be a matter 
of indifference whereabouts on the shop floor a 
given order is placed, so far as the securing of good 
general illumination is concerned. Machines for 
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the large shop reflect but a small percentage of the 
light. In a steel plant, still more light is required 
owing to the low reflective power of the dark-colored 
materials handled. 
Trials with Arc Lamps 

THE history of the lighting of the Forest City plant 

is one of successive changes for the better. En- 
closed electric arcs were first installed, and were 
doubtless at that time the best illuminant commer- 
cially available for the purpose. They gave an un- 
steady light, however, rather insufficient in quantity. 


FIG. 2. RECENT NIGHT PICTURE (NOT RETOUCHED ) SHOWING MAIN SHOP WITH MAZDA CLUSTER LIGHTING 


punching, drilling and shearing are often located along 
the walls of such a shop, so that they may be near 
the windows. At night, however, the direction from 
which the light comes is entirely changed,—almost 
reversed,—and if these machines are to receive gen- 
‘ral illumination from lamps located near the middle 
f the shop, the lamps must be so designed as to throw 
much of their light in sidewise direction. 

Another peculiarity of the large: shop, from the 
illuminating engineer’s standpoint, and one which 
‘he manager would do well to remember, is that it 
requires say from 10 to 50 per cent more candie- 
power of artificial light, per square foot than a room 
‘f ordinary size, owing to the fact that the walls of 


Each lamp had to be trimmed after every 80 or 100 
hours’ burning, and occasionally, when a lamp had 
to be taken down for repairs, it would be out of 
commission for several nights. 

About a year and a half ago the enclosed arcs 
were discarded in favor of yellow flaming arcs. Six 
of these were used to illuminate the shop. The new 
lamps gave a great deal more light, perhaps 4 or 5 
times as much, for the energy consumed as did the 
enclosed arcs, which was no small point in their fa- 
vor, inasmuch as the company buys its power from 
the electric lighting station. 

But the light still flickered badly, and the arcs 
had to be trimmed more often than before, while the 
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_distribution of the illumination was “spotted,”’—some 
portions of the shop being lighted to an almost blind- 
ing intensity, while other portions showed dark by 
contrast. ‘This was due partly to the fact that the 
ceiling of the structure is rather low in proportion to 
the floor dimensions, so that in order to obtain uni- 
form illumination a considerable number of units 
must be employed, which was not considered ad- 
visable with the flaming arcs, either from the point 
of view of investment or of illumination, since, with 
lamps of such high candlepower all that would be 
gained in uniformity through the use of many lamps 
would be lost in excessive glare. In other words, it 
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was a choice between too much light and an uneven 
distribution of light, and, properly enough, the latter 
was chosen. 

Last and Successful System 


N this series of changes, the last step was taken 

when the 6 flaming arcs were replaced by 17 Mazda 
incandescent shop-lighting clusters. Each of these 
clusters consumes 400 watts, 150 watts less than an 
enclosed arc, and gives an average candlepower of 
approximately 400 in directions below the horizontal. 
The clusters have accomplished the following results: 

1. They have eliminated the operation of trim- 
ming, with its cost for labor, consumption of the 
workman’s time and hazard of breakage. 

2. They have eliminated all moving parts and 
complicated mechanisms from the light sources. 

3. They have substituted a perfectly steady light 
for a light that flickered objectionably. 

4. They have solved the problem of light distribu- 
tion, since the individual clusters are not of such high 
candlepower nor do they form so great an investment 
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that they cannot be used in sufficient number to il- 
luminate the entire shop floor with practical uniform- 
ity. Moreover, the lamp filaments are so shaped as 
to give a lateral distribution of light, sending it out 
towards the sides and corners of the shop, while the 
reflectors (made of steel, with a highly efficient white 
enamelled reflecting surface), cause that strong down- 
ward flux of light which, as stated above, is made 
necessary by the dark color of the structural steel 
work, 

‘As will be seen from the pictures, the shop is 
equipped with a large number of pneumatically op- 
erated cranes which travel on the lower flanges of 
the individual roof beams. This makes it possible to 
hang the clusters below the level of the roof trusses 
and between them, with no possibility of interference 
with cranes. The large, shop-wide traveling crane 
nearly always interferes with what would otherwise 
be the best location of lamps, and in the present in- 
stance, the absence of such a crane greatly simplifies 
the lighting problem. The clusters are located in 2 
rows down the shop, as seen in Fig. 2, the-lamp cen 
ters being 15 ft. above the ground level. Two clusters 
similar in all respects to those installed in the main 
shop are used to illuminate the annex, shown in Fig. 
3; the strong light on the window at the right comes 
from lamps in the yard outside. 

The service given by the Mazda cluster system of 
lighting at the Forest City Steel and Iron Co.’s plant 
is proving highly satisfactory, both to employer and 
employe. The electric lights illuminate the buildings: 
by night practically as well as does the sun by day, 
and this fact undoubtedly helps sustain the after-dark 
efficiency of the shop force. 


AVOIDING A SHUT-DOWN 


By M. V. MILLER 


UR plant consisted of one a. c. generator, 11,000 
volts, and 1 d. c. series arc machine, 2000 volts, 


both belt driven from a line shaft. The a. c. gen- 

erator fields were excited by a 125-volt generator 
driven by a belt from the generator shaft, on the same 
end with the commutator, but outside the pillow blocks, 
the pulley being secured to the shaft by means of a set 
screw. 

The exciter commutator connections were soldered, 
and gave us a great deal of trouble but the climax came 
one night when the lights went out. After a careful 
inspection of all connections, and finding them intact, | 
directed my attention to the exciter. I found a broken 
lead, so far back in the coils that I could not repair it 
without rewinding the armatue. Since a shut down 
would be a considerable loss, I kept the plant running, 
until we could send away for wire and repair the broken 
coil, by disconnecting the exciter leads from the ma- 
chine terminals, and connecting to leads from the direct 
current switch board to the exciter terminals, after rock- 
ing the brushes of the d. c. generator as far forward as 
possible we were ready to give it a trial. The plan worked 
all right, but the a. c. fields were watched very carefully 
to see that they did not overheat. A pilot lamp was 
connected at the switch board terminals, but it soon 
burned out. 


STERLING Lupricator Co., of Rochester N. Y., has 
combined its shops with those of the Uncas Specialty 
Co., and the factory has been removed to Norwich, 
Conn. 
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AN ELECTRICAL JIB CRANE 


By C. V. Hui 


Parr Co. of Charles City, Iowa, demanded a 
simpie, reliable, and portable jib crane of about 
2 tons capacity. This crane was to be capable 
of handling at least 214 tons with the boom at its low- 
est point. The work was with structural steel and, 
for that reason, it was necessary that its operation be 
simple, safe and easy. The boom was to be about 20 
ft. long and the height to which most of the material 
was to be raised was about 40 ft. 
The center post was made of trussed steel angles, 
this was mounted as shown in Fig. 1, on a square base 
made of angles and 8 by 8-in. hard pine timbers. A 


St: ‘time since the requirements of the Hart- 


frame carrying the boom, platform, motors and con-. 


trolling apparatus was arranged to swing the center 
post with rack and pinion. Two cable drums were 
mounted on this frame, one to hold the cable for the 
raising of the boom and the other carrying cable for 
the raising of the load on the boom. The cut shows 
the boom raised and the hook on the load cable fast- 
ened to a cable running through a snatch block on the 
bottom of the center post and hitched to a snubbing 
post. The crane is mounted on dollies and thus the 
operator can move it by raising the load hook, and 
the only limit to the distance the crane may travel is 
the length of feeder wires. 

It was desired that this crane be operated by 220- 
volt d. c. motors, series wound, that the operation be 
simple and that there be no complicated wiring and 
switches. This was because the crane would be oper- 
ated by inexperienced men, some of whom would not 
even be mechanics and none of whom would be able 
to make electrical repairs. Further than this the crane 
would be exposed to all conditions of weather. 

For convenience, and to suit the worm drive, the 
motors were mounted on the swinging frame enclosed 


that it would not in any way interfere with the oper- 
ation of the crane. For this reason the motors and 
circuit breaker were put in a solid box and the wiring 
run under the floor of the platform. The starting 
rheostat or controller was also enclosed in a box, 
shown in the corner of the platform, 3, Fig. 1. It was 


FIG. 1. ELECTRICAL JIB CRANE 


further requested that but 1 switch and controller be 
used for the 2 motors. 

The 2 motors were first wired as shown in Fig. 2 
by the parts 1, 2, 3, 4, 5, 6 and 7, 1 represents the 2 con- 
tact circles secured to the center post of the crane. 
Two spring brass brushes were used to make contact 
on these strips. 2 is a 5-hp. series-motor controller, 
while 3 represents a home-made reversing switch, and 
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FIG. 2. 


in the box, 2, shown in Fig. 1. These were 5-hp. series 
motors and worm drive was used as this did away with 
ratchet or brake, this also made it necessary for the 
operator to reverse in order to lower a load or the boom 
and thus lessened the danger of accident. 

The electrical department was advised that the 
wiring should be done as simply as possible and so 


ORIGINAL ELECTRICAL CONNECTIONS FOR JIB CRANE 


4 is an ordinary d.p.d.t. switch. 5 and 6 are 5-hp. series 
motors. A circuit breaker at 7 protects both motors. 
The strips 8, 9, 10 and 11 were made of sheet brass. 
Blocks 12 and 13 were fitted for % by 1% by 2-in. 
carbon brushes which were held in place by flat brass 
springs secured by screws. At 15, 15, 16 and 16 were 
fastened strips of sheet brass which could be removed 
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when badly burned by arching and replaced with new 
ones. Flexible cables were used for connections at 12c 
and 13c. 

The crane was easily operated with these connec- 
tions. It will be noted that, when switch 4 is at the 
left, the left hand motor, 6, is in operation and can 
be run in either direction as lever 18 is moved to the 
right or left. Lever 18 is connected to the handle of 
controller 2 by ropes, running over a pulley at 17, as 
indicated by lines marked 14. It is seen that the move- 
ment of 18 controls the amount of resistance cut out. 
The vertical position is of course the neutral one. The 
further operation of the outfit is clear from the sketches 
of which Fig. 2 shows the connections of the 
first apparatus and Fig. 3 the connections of a 
later set of devices made necessary because of certain 
weaknesses of the first. The ropes (14-14) were con- 
tinually stretching or breaking. The strips, 15, 15, 16 
and 16 were quickly destroyed by arcing while the 
























































FIG. 3. REVISED CONNECTIONS FOR JIB CRANE 


flexible connections broke often. Further, switch 3 
was mounted on a board which warped and caused 
trouble. 

For these reasons the connections shown in Fig. 3 
were made. 19 and 1 are the same strips and the 
same brushes were used. 20 répresents the circuit 
breaker as at 7%. The controller 2 used as shown at 
21, and 22 is the same as 4 of the first installation. 

The base of 23 was made of an old slate slab. Con- 
tacts 24, 25, 26, 27, 28, 29 were made of a heavy brass 
ring found among the electrical supplies. The smaller 
step contacts were made of 34-in. hexagon brass sawed 
in '%4-in. lengths, drilled through the center and 
countersunk for a No. 8 flat head machine screw. All 
the contact points and strips were held in place by 
114-in. No. 8 flat head machine screws each having 3 
nuts on the back of the slab. The 2 bottom nuts were 
used to tighten and lock the screw and the outer nut 
to hold the No. 12 wire used for wiring. 

A piece of 3% by 1%-in. mild steel was mounted on 
a S-in. steel shaft running through the center of the 
slab. Spring brass brushes were mounted on either 
end of this %-in. piece, there being 2 sets on each end 
to insure contact with both the inner and outer set of 
contacts. These brushes were thoroughly insulated 
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as their work was to short-circuit adjacent contacts as 
the handle was swung. A good contact was main- 
tained by having a collar placed on the shaft on the 
back side of the slate slab which held the brushes 
firmly against the contacts. A suitable handle with 
stops provided for it was arranged and fastened on the 
shaft on the back of the slab. 

Fiber blocks were set in at 30 and 31 to carry the 
brushes over the neutral point. The lever was re- 
moved from 21 and the wires fastened under the nuts 
on the contact points. These wires were made in a 
neat cable. 

In the cut, switch 22 is at the left of the operator 
while switch 23 is indicated at 1, Fig. 1. 23 is mount- 
ed with all contacts facing out and the connections on the 


‘back well insulated. It is impossible for the oper- 


ator to strike any part carrying current as the handle 
is moved to operate motors. The motors are in box 
2, Fig. 1, with the circuit breaker, while the controller 
is indicated within its box at 3. The cable can be 
seen along the upper edge of the platform on the rail. 

From the sketch it will be seen as in the first out- 
fit that motor 6 will operate with switch 22 at the left. 
The movement of lever of 23 determines the direction 
of motion. The brushes connect 24 and the adjacent 
contacts at 1 end and 26 and 29 at the other end, if 
the lever is moved to the left. The movement to the 
right connects the opposite contacts and reverses the 
motor. Motor 5 will operate in the same manner with 
switch 22 at the right. 

Switch 23 has given no trouble as the brushes are 


the only parts moving and the current is broken at 4 - 


points. It will be noted that a switch could be de- 
signed to replace 22 so that as many motors could be 
operated as one wished to provide for, so long as there 
are the 2 connections made to armature and reversing 
switch as shown at the center of 22. 

That this rig is highly efficient and safe may be 
known from the fact that it has been in service for 3 
summers on 4 large steel-concrete buildings. It has 
been operated by all classes of workmen without any 
serious accident or falling load. Since the change to 
switch 23 there has been no electrical trouble. There 
are perhaps no unusual features in these 2 sets of 
wiring. It is, however, interesting to note that it is 
possible to design and build special machines and out- 
fits for special purposes. It is often possible to use 
material in the store-room rather than to purchase new 
apparatus while the old lies idle in the store-room. 


WASTE 


N American whe spends mv-u of his time in Eng- 
land tells of a cockney wl:o went to a dealer in 
dogs and thus described what he wanted: 

“Hi wants a kind of dog about so ’igh an’ so 
long. Hit’s a kind of gr’y’ound, an’ yet it ain’t a gr’y- 
oun] because ’is tyle is shorter nor any o’ these ’ere 
gr’y’cunds, an’ ’is nose is shorter, an’ ’e ain’t so slim 
rounu the body. But still ’e’s a kind o’ gr’y’ound. Do 
you keep such dogs?” 

“We do not,” said the dog man. “We drowns ’em.”— 
Harper’s Weekly. oa 

PHOENIX IRON Works Co., of Meadville, Pa., has 
appointed W. M. Bastable as district sales agent with 
offices at 135 William St., New York. Mr. Bastable has 
for a number of years been connected with the Franklin 
Boiler Works Co., and will now take over the agency 
for the automatic cutoft engines, boilers, feed water 
heaters, etc., made by the Phoenix Iron Works Co. 
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A NEW ALTERNATING-CURRENT 
MOTOR 


LTERNATING-CURRENT slip ring induction 
A motors have been used with satisfactory results 

in severe, varying speed, reversing service, since 

their simplicity of structure, the absence of com- 
plicated parts, and their operating characteristics adapt 
them admirably for this purpose. Heretofore modified 
standard machines have been employed for work of 
this kind, but it is evident that much better results 
can be obtained with a motor specially designed in 
every detail. 

A new alternating-current slip-ring induction motor 
known as type MW, built especially for operating 
cranes, elevators, mine hoists, contractors’ hoists, turn- 
tables, etc., has recently been placed on the market by 
the Westinghouse Electric & Manufacturing Co. The 
construction is exceptionally strong in order to with- 
stand the heavy stresses of this service; the starting 


r 


OF WESTINGHOUSE TYPE M W 
MOTOR 


FIG. 1. COMPLETE VIEW 


torque and overload capacity are high; and the motor 
is capable of developing maximum power for given di- 
mensions. In operation it is practically noiseless, 
which is essential for elevator service. 

The construction of the frame, brackets, bearings 
and shaft is the same as that of the Westinghouse type 


FIG. 3. REVOLVING PART OF TYPE M W MOTOR 


MS motor, which has been used for the past 3 yr. in 
heavy steel mill duty. The frame is a massive cylin- 
drical casting with large supporting feet and numerous 
openings for ventilation. The stator coils are heavily 
insulated, form wound, ‘and laid in open slots. The 
brackets are so designed that they give rigid support 
to the bearings; they are machine split in all except 
the 3 smallest sizes. 

The‘motor is of comparatively small diameter so 
that it has low flywheel effect and is easy to brake. It 
is perfectly balanced and the windings are securely 
fastened in place. These features make the motor 
especially adapted for frequent starting, stopping and 
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reversing. The collector rings are inside the front 
bearing housing. The shaft is made of axle steel and 
is very heavy. The bearings are large babbitt-lined 
iron shells. 

Convenience of repair has been an important con- 
sideration in the design of these motors. Removal of 
the upper half of either bracket gives access to the 
bearings and the interior of the motor without disturb- 
ing brushes or connections. The shaft can be removed 


FIG. 2. STATOR OF NEW A. C. MOTOR 


and replaced without disturbing the motor windings. 
The bearings can be readily relined, and the construc- 
tion of the coils and the manner in which they are 


laid in the slots permit ready renewals. All parts are 
standard, and many of them, such as brackets, bear- 
ings, oil rings, brushes, brush-holders, etc., are inter- 
changeable between several frame sizes. 

The motors are made in a number of capacities, 
ranging from 5 to 300 hp., and in several speeds. { 

nce 1 
BLANKET THE GENERATOR 

SOME time ago I was troubled a great deal by spark- 
ing brushes due to the mica in a commutator ris- 
ing above the surface of the commutator bars. I was 
at a loss, for a long time, to know just what the 
cause of this was, but we had 2 generators in the 
engine room, this one being directly in front of a win- 
dow which was kept open a good share of the time dur- 
ing all kinds of weather. No trouble whatever was 

cxperienced from the other machine. 

It finally occurred to me that perhaps the rapid 
change in temperature, due to cooling down the com- 
mutator after it had been in operation, loosened the 
mica between the bars. To overcome this, as soon 
as the generator was shut down I cover it with a 
blanket and have since experienced no trouble at all 
in this direction. 


None But the best high grade oil should be used to 
lubticate piston rods and metallic packing. 
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|CIENTISTS TELL US that all bodies 
contain more or less heat, and also, that 
heat can neither be created, nor de- 
stroyed, but always remains a fixed 
SEIS quantity throughout the universe. Heat 
may, however, be transferred from a 
body, or substance, by mechanical meth- 
ods called refrigeration. The principles governing the 
process of refrigeration may perhaps be more easily 
comprehended if we consider the refrigerator, or ice 
making machine as being nothing more nor less than 
a heat pump whose function is the abstraction of heat 
from one body, or substance (the body to be cooled), 
and continuously and automatically to transfer the 
heat to the refrigerating, or cooling agent, which in 
turn distributes the heat to the atmosphere. The 
various devices or rather systems by which refrig- 
eration and ice making are accomplished may be 
classified under the following 5 heads: 
1. Cold air machines consist of apparatus by 
means of which air, or other gas, is first compressed, 
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FIG. 1. AMMONIA ABSORPTION REFRIGERATION OUTFIT 


then cooled, after which it is allowed to expand while 
doing work, in other words first applying heat so as 
ultimately to produce cold. 

2. Absorption system, by means of which the ab- 
straction of heat from the body or substance to be 
cooled is effected by the evaporation of a separate 
refrigerating agent, of a more or less volatile nature, 
under the direct action of heat, after which the agent 
again enters in solution with a liquid. 

3. Compression system, in which the abstraction 
of heat is effected by the evaporation of a separate 
refrigerating agent of a more or less volatile nature, 
which agent is subsequently restored to its original 


physical condition by mechanical compression, and 


cooling. 

4. Vacuum system, which abstracts heat by the 
evaporation of a portion of the liquid to be cooled, 
the process being assisted by an air pump. 


- 5. Refrigeration by chemical process, in whic! 
the more or less rapid dissolution, or liquefaction 0! 
a solid is utilized for the abstraction of heat, and its 
distribution to the surrounding medium: 

Of the above mentioned systems of refrigeration. 
two only have come into anything like general us: 
in this country. These are the absorption system 
and the compression system. Anhydrous ammoni: 
is used as the refrigerating medium on account of it 
non-corrosive effect on iron and steel apparatus, its 
high latent heat of vaporization, and its low boiling 
point (28.6 deg. F.). Another reason for its adoption 
is due to the fact that the pressures under which it i: 
used are such as to render it perfectly safe to handl« 
with properly constructed apparatus. 

Ammonia is composed of 1 volume of nitrogen 
and 3 volumes of hydrogen, and represented by the 
formula NH;. The atomic weights of nitrogen and 
hydrogen being respectively 14 and 1, the formula 
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FIG. 2. AMMONIA PUMP 


also indicates that 14 parts by weight of nitrogen 
combine with 3 parts of hydrogen to create 17 parts 
of ammonia. It can be obtained from the air, from sal- 
ammoniac, nitrogeneous constituents of plants and 
animals by process of distillation; in fact there are 
few substances free from it. 

Ammonia in itself is a slight lubricant, and has no 
bad effect on the iron or steel of which ice machinery 
is constructed, but will eventually purge and scour 
the entire system clean to the metal surfaces, the 
loose foreign matter being caught in the separators, 
and interceptors provided for this purpose. . 


The Absorption Process 


AS STATED before, this system involves the con- 

tinuous distillation of liquor ammonia, and re- 
quires-3 distinct sets of appliances. First for distill- 
ing, condensing and liquefying the ammonia; second 
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we find that when the pointer is at 100 the boiling tem- 
for producing cold by means of a refrigerator and 
absorber, a condenser, a concentrator and rectifier; 
third, pumps for forcing the liquid from the con- 
lenser into the generator for redistillation. The 3 
operations are each distinct from the others, but. in 
actual work they are interdependent, and must be 
continuous, thus forming separate stages of a closed 
cycle. 

Figure 1 presents a view of an ammonia absorp- 
tion machine in which A is the generator, B is the 
separator, C is the condenser, D is the refrigerator, E 
is the absorber, and G is the economizer, H is the 
ammonia pump, a sectional elevation of which is 
shown in Fig. 2. 

The generator A is simply a horizontal cast-iron 
cylinder containing a coil of steam pipe adapted to 
be heated direct by steam from the boilers. Into this 
cylinder the charge of commercial ammonia is in- 
serted, and being acted upon by the heated coil is 
evaporated, the vaporized or gasified ammonia rising 
and passing into the separator B which is connected 
on top, and at right angles to generator A. Any 
aqueous vapor that rises with the vaporized ammonia 
from the generator will be arrested or trapped by 
an arrangement of baffles or checks in separator B, 
and only the practically anhydrous ammonia passes 
through the pipe from the top of the separator to 
the condenser C, which consists of a number of coils 
of pipe enclosed in a wrought-iron vertical cylinder 
which is kept constantly fulf of cold water in circula- 
tion, the result being that the anhydrous ammoniacal 
gas or vapor is condensed and liquefied by the pres- 
sure caused by its own accumulation. 

The liquid ammonia which leaves the condenser at 
a temperature of between 70 and 80 deg. F. next passes 
into the cooler, or refrigerator D, which is a vertical 
cast-iron vessel fitted with coils of wrought-iron pipes 
through which a circulation of water or brine is main- 
tained. 

In this cooler the liquid ammonia instantly ex- 
pands, and again takes the form of gas, or vapor. 
During this expansion, its sensible heat becoming 
latent, its temperature is instantly reduced to 10 or 
20 deg. F. or considerably lower if required, and the 
water or, where employed for ice making, the brine 
is cooled to any predetermined temperature. 

After performing its cooling office in the refrig- 
erator D, the ammoniacal gas or vapor is led through 
another pipe into the absorber E, wherein it comes 
in contact with, and is taken up and absorbed by the 
water from which it was first, eliminated in the gen- 
erator A, the strong solution thus formed being drawn 
off by the ammonia pump, and forced back through 
the economizer. The ammonia pump is of the piston 
type, double acting, as will be seen by reference to 
the sectional view in Fig. 2. When a brine circulation 
is employed, a brine pump is also one of the accessor- 
ies. A great advantage is gained by having 2 ammonia 
pumps arranged so that either can be shut off for 
repairs or overhauling while the other is continued at 
work, While there are many other types of absorption 


aj paratus differing somewhat in detail from the fore- - 


going, the principles, as herein outlined, are identical 
with all. 


WuerE Sort Coay is stored and there is danger of 
spontaneous combustion, a precaution now being 
taken in some plants where such stocks are left un- 
di:turbed for a long time, is the use of fireproof bins. 
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THE AMMONIA EXPANSION VALVE 


By J. J. Nasu 


HERE seems to be much confusion concerning the 
| expansion valve of an ice machine. The erroneous 

notion that this valve is for the purpose of regulat- 

ing the rate of expansion of the ammonia liquid is 
general with operating engineers. Apparently the opera- 
tor thinks that it is not only desirable, but that it is very 
necessary that the liquid ammonia change instantly to a 
gas on passing the so-called expansion valve; and when 
we state that the ammonia which flashes into a gas at 
the expansion valve is an absolute loss he may be aston- 
ished. But such is the fact. 

The cause of this confusion and the erroneous opin- 
ions formed of the so-called expansion valve are due to 
the fact that the ammonia after passing this valve is re- 
duced in temperature. This being directly opposite to 
that which we can all plainly see with our mind’s eye as 
we follow the feed water into the boiler. We can see 
the heat applied under the boiler and it is easily under- 
stood that it is for the purpose of increasing the tem- 
perature of the water, but, because we do not see some- 
thing applied to the ammonia to decrease its temperature 
‘we are puzzled; and when we are then told that it must 
boil to do its work, the case is so aggravating that we 
are sure it is too much for our mental equipment and, 
thereafter, we refuse to make an effort to understand; 
with the result that we go on and never have a thorough 
practical working knowledge of an ice machine. 

A knowledge of the properties of saturated steam 
and of saturated ammonia gas will clear up this ap- 
parent unsolvable problem. ; 

In looking over the table of saturated steam, in the 
column headed “Gage pressure per square inch” we find 
a point marked O. Opposite this point in the column 
headed “Temperature in degrees F,” we find 212. This 
means, that when the pointer on the steam gage is at 
O the water will not boil in the boiler until it is raised 
to 212 deg. If we again look in the pressure column 
and find the figure 5 and then look in the temperature 
‘column opposite 5 we will find 227. This means that 
when the pointer on the steam gage is at 5 the water in 
the boiler will not boil until its temperature is raised to 
227 deg. Looking in the pressure column again we find 
the number 100 and opposite 100, in the temperature col- 
umn we find 327; this means, that when the pointer is 
at 100 the water will not boil until its temperature is 
raised to 327 deg. 

We see that the difference in the temperature of the 
water when the pointer on the gage is at O and at 100 
is 327—212 or 115 degrees. 

Every pound of water at 100 lb. pressure will con- 
tain 115 heat units more than it is possible for it to con- 
tain when the pointer is at 0. If we now draw one pound 
of water from the boiler, its temperature will fall imme- 
diately to 212 degrees and 115 heat units will apparently 
disappear from it. They will not, however, entirely dis- 
appear from the water, but will instantly, on being re- 
leased to the lower pressure, change a portion of the 
water to steam. 

The foregoing is exactly similar to what takes place 
at the expansion valve of an ice machine. The differ- 
ence is only in degrees of temperature and quantity of 
heat units. 

By referring to- the table of saturated ammonia gas, 
we fjnd that when the pressure gage pointer is at 0 the 
boiling temperature is—30 or 30 deg. below zero. Again, 
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perature is about 63 deg. and every pound of liquid am- 
monia at a pressure of 100 will contain approximately 
63-+-30—93 heat units more than it is possible for it to 
contain when the pointer is at 0. 

If we open a valve and release this ammonia to a 
pressure of 0, its temperature will immediately fall to 30 
deg. below zero and a portion of the liquid will instantly 
change to the form of a gas on account of the excess 
of heat stored in the liquid when it is at the higher 
pressure. 

The latent heat of vaporization of water at atmos- 
pheric pressure is 966 B. t. u. On being released from 
a pressure of 100 lb. at boiling temperature to the pres- 
sure of the atmosphere 115/966 of the quantity released 
would change into steam. 

The latent heat of vaporization of liquid anhydrous 
ammonia at atmospheric pressure is approximately 572 
B. t. u. On being released from a pressure of 100 lb. 
at 63 deg. temperature to the freezing coils at atmos- 
pheric pressure 93/572 of the quantity released will in- 
stantly change (expand) to a gas and this must be what 
caused it to be called the expansion valve. 


COLD STORAGE ROOM FOR FRUIT 


F the building is to be of brick, inside the brick wall, 
| fur out with 1 by 2 strips having cross strips between 
24-in. centers. On these furring strips nail a board 
sheathing of 4-in. ship lap, then 2 layers of paper and 
another layer of ship lap. Next put in 2 by 4 studs 10- 
in. centers, and board up on the inside of these from the 
bottom with matched sheathing, filling in between the 
inner and outer walls with mineral wool. Carry this 
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SIDE WALL OF COLD STORAGE ROOM 


to the ceiling. On the inner surface of the sheathing put 
2 layers of building paper, then a furring of 1 by 2-in. 
strips 12 in. centers, and then double flooring with 2 
layers of paper between. ‘This will give a cold storage 
that will keep out the heat and cut down the refrigera- 
tion expense. 

For a ceiling which is below another room, on top of 
tie joists lay matched sheathing, then 2 layers of paper 
and on top of this 2 by 2 strips, 16 in. centers, and fill 
in between with mineral wool. On top of the 2 by 2’s 


put matched sheathing covered with 2 layers of paper, . 


another set of 2 by 2 strips with mineral wool between 
and then a double floor with 2 layers of paper between. 
On the bottorn of the joists put a double 1-in. flooring 
with 2 layers of paper between. 

In laying a ground floor for cold storage rooms, put 
in a layer of concrete and bed in this 4 by 4 sleepers 16- 
in. centers, or the bottom layer may be a 12-in. layer 
of dry cinders with the sleepers bedded. On top of these 
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sleepers lay double 1-in. matched sheathing with 2 layer: 
of paper between and on top of this put another layer 
of 4 by 4’s, 16 in. centers,'and fill between with mineral! 
wool. On top of these lay 1-in. matched sheathing, then 
2 layers of paper and finish with 2-in. matched flooring. 
This construction will give good insulation all the way 


around. 
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CEILING OF COLD STORAGE ROOM 


If your building is simply for temporary use and you 
do not wish so expensive a construction, you can use the 
following : 

For the outside wall use the regular building sheath- 
ing with 2 layers of building paper and clapboards out- 
side and 2 layers of building paper inside. Use, however. 
2 by 10’s instead of 2 by 4’s, so as to give a thicker wall. 
Sheath up on the inside of the 2 by 10’s and fill the space 
between with shavings. Inside the sheathing lay water- 
proof paper, then 2 in. of mineral wool block, another 
layer of waterproof paper, another 2-in. layer of mineral 
wool block, another layer of waterproof paper, and finish 
on the inside surface with 7%-in. matched boards. 

The ceiling is made by filling between joists with 
shavings, putting on first a layer of boards, then a layer 
of waterproof paper, next a layer of cork or hair felt, 
another layer of waterproof paper, a second layer of the 
hair felt, a third layer of waterproof paper, a second layer 
of the hair felt, a third layer of waterproof paper and 
finishing with 7-in. boards. 

For the floor, at the bottom of the joists put on fur- 
ring strips and lay a false floor of matched sheathing 
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GROUND FLOOR FOR COLD STORAGE ROOM 


covered with waterproof paper, turned up well at the 
eriges against the joists and held by cleats, then fill in 
between the joists with shavings and on top of the joists 
lay a %-in. floor covered with waterproof paper, then a 
layer of mineral wool, then waterproof paper, another 
layer of mineral wool, another of waterproof paper, and 
finish with 7-in. matched flooring. 

For storage of apples the temperature should be 
maintained at 30 deg., although winter apples may be 
carried as low as 28 deg. or just above the freezing 
point. Care must be taken, of course, to provide good 
ventilation so that there will not be sweating, which 
causes decay of the fruit. 

The actual space required by a barrel of apples is 
about 534 cu. ft., but there must be some room for get- 
ting at them and circulation of air, etc., so that for a 
thousand barrels a space of about 6400 cu. ft. will be 
required. About 20 by 40 by 8 ft. would be a suitable 


room. 
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COMMERCIAL LUBRICATING GREASES 


A COMPARISON BY COMPOSITION AND BY TEST 


By Horace W. GILLETT 


OST engineers and practical users of lubricants 

M are agreed that there are certain bearings on 

which for the sake of convenience, cleanliness, 

or economy, it is advisable to use a lubricating 

grease. But having gone that far, they consider that 

“grease is grease,” and that one is as good as an- 
other. 

Types of Greases 


‘TWO types of greases were considered: the so-called 

mineral greases and the tallow greases. The min- 
eral greases are the cheaper, since they consist of 
mineral oils of one grade or another, thickened with 
from 10 to 40 per cent of a lime soap, according to 
the consistency desired. These have a high melting 
point, usually from 150 to 200 deg. F. The tallow type 
of greases consists mainly of some hard animal or 
vegetable fat such as tallow, with a small amount of 
mineral oil, and only a very small amount of soap, 
usually a potash soap. They melt from 75 to 125 deg. 
F., as a rule, although at room temperature they are 
much harder than the corresponding mineral greases. 


TABLE I. 


Tests on Thurston Machine 


TO find out which is actually the best type of com- 

mercial grease, 2 series of friction tests were 
made, one on a small Thurston testing machine, and 
one on a large Olsen machine. We will first take up 
the series made on the Thurston. 

This machine was run through the whole series 
of tests at 320 r. p. m. and with a pressure on the 
bearing of 60 Ib., equal to 240 Ib. per sq. in. of projected 
area. The bearing was thoroughly cleaned, smeared 
with the grease to be tested, the cup cleaned and 
filled, and the machine then run for 3 hr., the co- 
efficient of friction and the temperature of the bearing 
being read every 5 min. or oftener. 

Seven commercial greases of the types we are here 
considering were thus tested. These consisted of 5 
samples of the mineral type, 3 of the winter grade 
and 2 of the summer grade, made by 3 different firms. 
Of the tallow type 2 samples were tested, Albany No. 
3 and No. XX. Besides these greases a pure lard oil 
was used as a standard of reference, so that tests made 


RESULTS OF TEST ON THURSTON MACHINE 





Kind of | Per cent 


soap. 


Per cent 
soap. 


Melting 
Type. Class. 
as oleic. 


free acid 


Final temperature of 

bearing above that 

of room at end of 
3-hr. run., Deg. F. 


Maximum tempera- 
ture of bearing 
above that of room, 


Final Coef. 
friction 


Average 
after 3-hr. 


Coef. 
friction. 





A Mineral 
B Mineral 
C Mineral 
D Mineral 
E Mineral - 

F Tallow No. 3 - 

G Tallow No. XX/} Summer 
H Lard Oil 


Summer | Lime Trace 
“ “ 0.3 


Winter 
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Now any grease would be a hindrance to the bear- 
ing rather than a help, if when in action it were in 
a comparatively hard and sticky consistency and of- 
fered resistance to the moving parts; and before it 
begins to lubricate, it must melt. In other words the 
grease should become an oil when it gets on the bear- 
ing. There is no doubt that the actual contact surfaces 
of a grease-lubricated bearing are at as high a tem- 
perature as the melting point of the grease, though 
the whole bearing and journal seldom reach that tem- 
perature, because of radiation to the air and conduction 
to other parts of the machine. 

Hence when starting the shaft, it will keep on gen- 
erating heat by friction until the grease melts, becomes 
a true lubricant and begins to cut down the friction. 
To keep this initial friction and consequent power 
loss small, one should use a grease of as low a melting 
point as is compatible with having the grease stay in 
the cup without waste. This is what the engineer ac- 
tually does when he uses a summer and winter grade 
of grease ;.colder weather allowing him to use a grease 
of a lower melting point, or softer consistency. This 
reasoning leads to the conclusion that the low melting 
tallow type of greases ought to be the most efficient. 

But the melting point is not the only factor. We 
must next ask what is the friction-reducing power 
of the oil that our melted grease forms. Here the 
tallow greases with their low soap content seem to 
have the advantage from the common-sense view- 
point of the work a lubricating grease has to do. 


on other machines or by other observers might be 
compared with our results. 

In order to compare summer and winter greases 
with those of their own class, I have divided them 
into 2 sets, those ‘called A, B and G representing the 
summer grade, and C, D, E, F the winter. The lard 
oil is called H. It is perhaps straining a point to 
put No. 3 Albany or F in the winter class, as it is 
quite a stiff grease, and several softer grades are made, 
but for this series of tests none of these softer grades 
were available. 

The table shows the higher melting point and 
higher soap content of the mineral type. Although the 
tallow greases might be expected to become more or 
less rancid, as they are made largely of natural fats, 
and thus to develop free acid, which would be detri- 
mental to the bearings, this is not the case; the mineral 
greases being the ones that show free acid from the 
fats used in making the soap present. If palm oil is 
used in making the stiffening soap, as is often the 
case because of its low price, any of that oil that is 
not neutralized in making the soap will sooner or later 
give rise to free acid. Although the 6 per cent of acid 
found in one of these mineral greases is higher ‘than 
that type will usually run, a trace of free acid is very 
often present in the mineral greases. None of the 
tallow greases that the writer has examined has shown 
any free acid.. 

¢ It will be seen that the tallow greases, with thei 
low melting point and their low soap content, gave 
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better results than the other types. These tests seem 
quite conclusive, but as they represent only one speed 
of rotation and one pressure on the bearing, it was 
thought advisable to extend the work further. 


Tests on the Olsen Machine 


TO check the conclusions derived from the tests made 

with the Thurston machine and to study the effect 
of varying the pressure, we then made a series of tests 
on an Olsen oil and grease testing machine belonging to 
Sibley College of Mechanical Engineering, Cornell Uni- 
versity. 

The pressure used on the Thurston machine was 
240 lb. per sq. in., that on the Olsen could be raised 
to 431 lb. per sq. in., or 2500 Ib. actual pressure on 
the test bearing, which had an area of 5.8 sq. in. The 
diameter of the journal on the Olsen was 334 in. and 
its length 3% in. The journals of both machines were 
of steel, the bearing of the Thurston being of brass, 
while that of the Olsen was of babbitt. The Olsen was 
run at 215 to 240 r. p. m., equivalent to a speed of about 
212 to 235 ft. per min. The speed, friction and tem- 
perature were read every 10 minutes. 

Runs were made at various pressures on this ma- 
chine, as shown in Table 2. Each run lasted one 
hour, the temperature and coefficient of friction in 
every case becoming constant before this period was 
up. The greases were fed at such a rate as would 
maintain in each case the lowest coefficint of friction 
possible with the grease used. 

Since there was not enough left of the samples used 
on the Thurston to make all the tests desired on the 
Olsen, we decided to make a closer comparison be- 
tween tallow greases and mineral greases of corre- 
sponding grades. To this end we selected 3 grades 
of Albany Grease, hard, medium and soft, and matched 
these by 3 samples of mineral greases, hard, medium 
and soft, advertised to be suitable for the same classes 
of work for which the advertisements of Albany rec- 
ommend the 3 grades of tallow greases used. Of 
course the consistency of the tallow greases at room 
temperature was harder than that of the corresponding 
mineral grease, owing to their different composition. 
To compare with Albany No. 1, a soft grease, we took 
a mineral grease which we will designate X, with 
Albany No. 3, a medium grease, a mineral grease which 
we will call Y, with Albany No. XXX, a hard grease, 
one we will label 2. 

These 2 makes of mineral greases are well known 
and should be representative of the best of their type. 

The mineral grease Z contained so much soap that 
the grease taken off the bearing after a run consisted 
of an oil and of hard nodules of soap. That is, the 
oil had melted away from the soap, and the grease 
was no longer homogeneous. ‘This is a serious fault, 
since such a grease parts with its oil first and finally 
what we have left in the cup is practically nothing 
but soap. The evil effects of this will not show up 
in an hour’s test, of course, but where the grease is 
used long enough for the oil to be exhausted, as is the 
case in practice, this is a vital point. 

In the table we have given both the average co- 
efficient of friction during the whole run, and the final 
coefficient. The latter is the more important, as it 
shows a condition of equilibrium, in which the bear- 
ing will run all day long. But if a grease that gave 
low final friction gave very high friction on starting, 
then the average coefficient of friction would give 
valuable information as to the value of the particular 
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grease on a bearing that was to be run only intermit- 
tently. 

It will be noted that the difference between the 
tallow and mineral types, or between the hard and 
soft mineral greases is not as great on the Olsen ma- 
chine as on the Thurston, even at practically the 
same pressure. The value obtained for the coefficient 
of friction of No. 3 grease on the Olsen is‘less than 
that obtained on the Thurston. This throws consid- 
erable light on the problem, for when we examine the 
2 bearings we find the reason. 

Journal and bearing on the Olsen, which is a new 
and well kept-up machine, are as smooth as it is 


Table 2. Results from Olsen Testing Machine 


Lb. pressure on bearing....... 500 1000 1500 2000 2500 
Lb. présstire per sq: in. .....°5. 5 86.5 178 2538 345 431 


Soft Greases 
Max. Temp. bearing above room, Deg. F. 


STS SS eee ee 28 46 68 86 83 

Tallow—Albany No. 1..... 22 31 44 67 75 
Av. coef. Friction entire run. 

DRANETOIR—K, 54 ook ce ose eet 0075 .0111 .0120 .0138 .0196 

Tallow—Albany No. 1...... 0075 .0084, .0113 .0135 .0144 
Final coef. of Friction. 

ES Eee Cay Snr, 0062 .0085 .0103 .0125 .0152 

Tallow—Albany No. 1......0050 .0075 .0093 .0123 .0117 


Medium Greases 
Max. Temp. Bearing above room, Deg. F. 


Mneral—aeY ooo sce cee esses 34 ° 389 50 65 75 

Tallow—Albany No. 3..... 23 36 50 64 75 
Av. coef. of Friction entire run. 

DERE AEN wo swe swieruwed 0126 .0114 .0123 .0140 .0140 

Tallow—Albany No. 3...... 0088 .0100 .0112 .0140 .0140- 
Final coef. of Friction. 

NiSOT SIF gids dinsia'e caren 0080 .0095 .0107 .0115 .0120 

Tallow—Albany No. 3...... 0056 .0080 .0103 .0115 .0116 


Hard Greases 

Max. Temp. Bearing above room, Deg. 

NSE es A ei 28 55 72 76 87 

Tallow—Albany No. XXX. 26 45 49 67 69 
Av. coef. of Friction entire run. 

Dae Ale oss bok ss se csiew st 0113 .0132 .0136 .0141 .0132 

Tallow—Albany No. XXX..0090 .0131 .0124 .0127 .0121 
Final coef. of Friction. 

DAITETONERE,  o.caina a's 0.4 oe pine wd 0090 .0108 .0113 .0117 .0116 

Tallow—Albany No. XXX..0067° .0100 .0100 .0100 .0100 
Average Final Coef. of Friction, all pressures. 


OTC RNSRETRE 6662686 e46%Sa%5 0106 
itt: AMMO 4b bw dic towu ane 0092 
Medium Mineral ........... 0102 
« Medwim Tallow <..<.35.60% 0094 
PEGTA IINGTOL i... cea cous 0109 
Feat! TAUOW. <cs.cin oases 450% 0093 


practicable to make a bearing, while the bearing of 
the Thurston was not very smooth, and since the 
Thurston had been in disuse for several years before 
this series of tests, the journal had become some- 
what rusted. It was ground down with rouge as well 
as possible, but was still rather rough. 

In other words on the Thurston the lubricant had 
to do moré lubricating, and in such a case we expect 
the better lubricants to show increased efficiency, 
since they have, so to speak, a wider field to work in. 
This shows not only the superior ability of the tallow 
greases to lubricate under trying conditions, but also 
that in making tests to show up differences in lubri- 
cating power of oils or greases, the test bearing should 
not be in too perfect condition. 

To sum up our results, we may say 

1. Greases with a low melting point and with a 
low content of soap should theoretically be the most 
efficient. 

2. The tallow greases are the 6nly ones on the 


Q 





April, 1911 


market that have a low melting point and a low soap 
content. 

3. In actual tests on 2 oil testing machines, the 
tallow greases tested consistently showed their su- 
periority to the greases tested which were com- 
pounded from mineral oil and lime soaps, at all pres- 
sures on the bearing. 

It is a pleasure to acknowledge the aid of Messrs. 
V. Skillman and G. W. Lewis, of Cornell University, 
in connection with the work on the Olsen machine. 


TEST OF GREASE LUBRICATION 


By Hersert L. TowLe 


XISTING engineering text books give reliable 
data on oil lubrication, but the same can hardly 


be said of grease lubrication, owing to improve- 

ments in grease manufacture too recent to have 
been recorded in book form. It is indeed hardly too 
much to say that the late developments in this line 
are rendering obsolete much of the existing technol- 
ogy of grease lubrication, and necessitating revision of 
accepted data. In particular, some of the recent pe- 
troleum oil greases have shown performances under 
test which quite upset the old theory that grease is 
only suitable for heavy loads and low speeds. 

An instructive test was made recently by the Wm. 
Cramp & Sons Ship and Engine Building Co., for the 
Keystone Lubricating Co. of Philadelphia, using a 
Cornell oil testing machine, built by Tinius Olsen & 
Co. Particulars of this test are embodied in the re- 


port signed by N. H. Schwenk, of the Cramp Testing 
Laboratory, and in a letter from the Keystone Lwubri- 
Briefly stated, the conditions of the test 


cating Co. 
were as follows: 
Journal diameter 
Width of bearing shoe 
Projected area of shoe 


Material of bearing, Cramp’s Government Babbitt. 

Grease fed to center of shoe and distributed by 
conventional grooves forming an X. 

Test runs were made at a total of 2000, 3000, 4000 
and 5000 lb., giving pressures per square inch of 143, 
214, 286 and 357 lb. The tests were conducted for a 
period of 1 hr. at each pressure, allowing about 15 
min. after each increase in pressure, to allow the tem- 
perature of the journal to become constant. After the 
first run started, the excess temperature of the journal 
over that of the room increased 3 deg. beyond its ini- 
tial figure; in the second run it increased 7 deg.; in 
the third run it decreased 3 deg., and in the last run 
it rose 1 deg. and then fell the same amount. In all 
the tests the r. p. m. of the journal were 450, making 
a rubbing velocity of approximately 450 ft. a minute. 

During the entire run, as stated in the signed re- 
port, the grease retained its original consistency, and 
neither shaft nor bearings showed any sign of damage. 

As 5000 Ib. was the limit of the testing machine’s 
capacity, the tests could not be carried beyond that 
figure; but apparently an even higher load might have 
been carried. The coefficient of friction (0.00326) ob- 
tained in the last test is stated to have been the low- 
est on the Cramp Co.’s records of tests. 

The grease with which this test was made was the 
regular Keystone grease furnished by the Keystone 
Lubricating Co. It is a straight mineral product, con- 
taining neither graphite nor animal fats. 
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In commenting on the tests the Keystone Lubri- 
cating Co. calls attention to the fact that the coeffi- 
cient of friction, instead of increasing under the heav- 
ier loads, actually decreased. Keystone Grease is of 
suitable lubricating consistency when cold, and does 
not thin out under any ordinary rise in temperature. 
In this respect modern petroleum oil lubricating 
greases, of which Keystone Grease is one of the best 
examples, differ radically from the early mineral 
greases of the vaseline or petrolatum types. These 
latter thin out materially under heat, though not so 
much as animal fats. Their usefulness is therefore 
limited to a range of loads and temperatures, at which 
they thin out to the proper working consistency, but 
not to the extent of squeezing out and letting the bear- 
ing seize. 

At the 2000-lb. load the average room temperature 
was 78.6 deg., average temperature of journal 157.7 


. COEFFICIENT OF FRICTION 


TEMP. DEQ. F 


iN 
3000 3500 #000 4500 5000 
286 357 


aw“ 
PRESSURE IN PER 


2000 2500 
i“ 


VARIATION OF COEFFICIENT OF FRICTION AND BEARING 
TEMPERATURE WITH INCREASE OF PRESSURE 


deg. ; average increase of journal temperature over that 
of the room 79.1 deg. ; the friction pull in pounds on the 
journal 11.9, and the average coefficient of friction 
0.00595. 

At the pressure of 3000 lb., the average room tem- 
perature was 79.2 deg., average journal temperature 
170.3 deg. ; average increase of journal over room tem- 
perature 91.1 deg. ; average friction pull in pounds 16.4; 
average coefficient of friction 0.00547. For 4000 Ib. 
load, the average room temperature was 80.3 deg.; the 
average journal temperature 176.1 deg.; the average 
increase in temperature 95.7 deg.; average friction pull 
in pounds 15.3; average coefficient of friction 0.00333. 

At 5000 Ib. total load, the average room tempera- 
ture was 83.0; average journal temperature 185.2; 
average increase of temperature 102.2; average fric- 
tion pull 16.3 lb., average coefficient of friction 0.00326. 

N. H. Schwenk, metallurgist, who signed the re- 
ports for Wm. Cramp & Sons Co., states that during 
the entire run the grease maintained its original con- 
sistency at the heavy pressure and rate of speed at 
which the shaft was running and that neither the 
shaft nor bearings showed any signs of being harmed 
in any way. 

Commenting upon the reports of these tests, T. Y. 
Olsen, of Tinius Olsen & Co., which makes the Cornell 
Oil Tester, bears out the results obtained as bringing 
qut more fully points noted in tests made of Keystone 
Grease in the Olsen Laboratory some years ago. 
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Letters from Engineers 


Bright Ideas direct from the plant. Send 
us yours. Cash paid for those accepted. 
Sketches desirable; we make the drawings 
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A NOVEL FEED-WATER HEATER 


WILL try to describe a rather novel but highly ef- 

ficient feed-water heater that came to my notice dur 
ing one of my rambles. And that reminds me of a 
question I want to ask. Did it ever occur to you 
readers that a man can get a good education in the 
steam engineering profession by just rambling and 
keeping his eyes open? It is a fact, believe me. I’ve 
always been a great rambler; ask anyone who is ac- 
quainted with me. (No one knows me.) But that is 
another story. 

This feed-water heater I am describing was in- 
vented and installed by a friend of mine in a cotton 
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First, he got 3 new boilers to take the place of the 
infernal machines that he found there. This drained 
the firm so that he was told that they could spare no 
more money for improvements until the mill made 
profits to pay for them. Therefore, his only resources 
were a fertile brain, willing hands and a large pile of 
junk, and these he used to the limit and kept making 
improvements little at a time for the first 2 years, when 
the mill got on a paying basis. 

Now all this time he had been trying to get a mod- 
ern feed-water heater, but the old cry of no money 
always met him until at last the management told him 
they would allow him $400 with-which to get what 
he could for a heater. He tried for some time to find 
a second-hand one, but either the price did not suit 
or the heater offered would not answer his purpose, 
and he had nearly given up hope, for that year at least, 
when an idea came to him and he got to planning ior 
a heater of original design and when the mill was shut 


down for a month shortly afterward he put his idea — 


into practice with most happy results. 

He had a considerable quantity of pipe of varicus 
sizes, also valves and fittings which he had removed 
from time to time when making alterations in the dis- 
tributing lines from the boilers, and as this was mostly 
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FIG. 1. THE HEATER PIPE IN THE COMBUSTION CHAMBER 


mill, not far from Boston. The company that em- 
ployed him was not overburdened with surplus cap- 
ital and the mill it was trying to make pay dividends 
was out of date long before this company acquired 
it, while the power plant was a nightmare in more 
ways than one; in fact, it was known locally as the 
“engineer's h—ll,” and the name was appropriate 
until Mr. took charge, when he immediately 
began to regulate, renovate, relegate and re-establish 
until that junk pile no more resembled the condition 
it was in when he took hold of it than a motor cycle 
just out of the store resembles a wrecked banana 


barrow. 








FIG. 2. HEATER CONNECTIONS AT THE BACK END OF THE 
BOILER 


of a good quality he resolved to use it. With the pur- 
chase of a few fittings and a little extra heavy pipe 
he finally installed the following heater, which has 
proved a success. 

H,H,H, Fig. 1, represent 3 pieces of 8-in. extra 
heavy pipe connected by 2 ells as shown and placed 
about 3 in. lower than the bridge wall in the back 
connection or combustion chamber. Each of the 3 
boilers had 1 of these and they extended back to within 
about 10 in. of the back wall where they ended with 2 
flange coupling or union, then with a reducing flange 
union a 2-in. pipe was led through the back wall to an 
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ell looking up toward the main feed line which was 
run along the rear end of the 3 boilers for the pur- 
pose and is shown at G, Fig. 2, and the connections 
made as shown. 

Referring to Fig. 2, it will be seen that when he 
wishes to put the heater into service it is only neces- 
sary to open the 6 valves A on the risers from the el's 
at the bottom connection with the flange unions H, 
and to c!ose the 3 valves B, when the feed water coim- 
ing from X and flowing in the direction of the arrows 
will be forced out of its direct line down into H at the 
left side, when it must pass around the sides of the 
combustion chamber and out at the right hand side, 
back into main feed line G and on into the next boiler, 
where the operation is repeated as it also is in the third 
and last one; when it is led along to the right side of No. 
| boiler (viewed from front) where it is delivered into 
the boiler at a good high temperature. 

It is evident that this arrangement alone would be 
a menace to the safety of both operator and boilers, 
therefore, to guard against this, my friend placed a 
1%4-in. tee in pipe leading from the heater H and an- 
other on the blow-off pipe between the cock and the 
boiler and connected the 2 as shown in Fig. 2 where 
D is the blow-off cock, E is a 1%-in. safety valve, and 
C is a valve which is kept closed while the heater is in 
service, but if for any reason it becomes necessary to 
cut out one or more of the heaters or boilers C is 
opened first, then B, and the 2 valves A are then closed. 

What water is contained in H will then be 
prevented from generating enough force to burst the 
pipes or heater as it is directly connected to the 
boiler through the blow-off pipe and if the operator 
forgets to open valve C he will be notified of his neg- 
lect by safety valve E. 

This arrangement has been in operation for over 
a year and has never given trouble or cause for anxiety 
so far as I have been able to learn and I will send the 
inventor’s address to anyone interested enough to ask 
for it through the columns of this paper. W. E. C. 


PROCESS OF STEEL MANUFACTURE 


[ N my possession is a valued work on the manufacture 

of steel, a quotation from which may be of service 
to “L. R.,” whose query appears on page 237 of the 
March issue of Practical Engineer. “There are prac- 
ticaliy but 3 processes of steel making: (1) Crucible, 
invented in Sheffield, England, by Huntsman in 1740; 
(2) Bessemer, invented by Henry Bessemer in 1855; 
(3) Open hearth, by Charles, William and Frederick 
Siemens in 1861. 

“The crucible process, because of its high cost, is re- 
stricted to high grade steel for cutlery, tools, intricate 
parts of machinery, etc. 

“The Bessemer process, quantitatively until the year 
1908 the leading process of steel manufacture, is giv- 
ing way to the Open Hearth, and there is compara- 
tively small chance that we shall in the future see any 
new Bessemer plants of importance. This is due to the 
growing scarcity of ores from which can be made pig 
either sufficiently low in phosphorus for the acid Besse- 
mer or sufficiently high for the basic Bessemer. ‘In 
the acid process none of the phosphorus being re- 
moved, we are limited to such pig as contains only an 
amount of phosphorus allowable in the finished steel. 
On the other hand in the basic Bessemer this element 
must be sufficiently high, say 2% to 3 per cent., to 
supply the manganese and carbon fuel to oxidize and 
keep hot the charge, otherwise a ‘cold heat’ will result. 
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“The Open Hearth now manufactures more steel] 
than any other process, and is undoubtedly destined 
to make still greater strides. As compared with the 
Bessemer, its operations are under greater control, 
samples can be taken at frequent intervals and thor- 
oughly tested, there is much less danger of over-oxi- 
dization and as a whole its product is more uniform and 
reliable. 

“The difference between the acid and the basic 
Open Hearth process results in this: The acid process 
removes or reduces to within allowable limits (1) car- 
bon, (2) silicon, (3) manganese. 

“The basic process removes or reduces to within 
allowable limits (1) carbon, (2) silicon, (3) manga- 
nese, (4) sulphur, (5) phosphorus. The result of the 
basic process is the removal or reduction of carbon, 
silicon, manganese, sulphur and phosphorus, as dis- 
tinguished from the acid process sulphur and phos- 
phorus are in a great measure under control. This 
means that stock not suitable for the acid process is 
still available for the basic and that the analysis of the 
steel will yet be in all respects satisfactory.” 

Charles J. Mason. 


BROKEN VALVE GEARS 


SOME 4 yr. ago the writer witnessed the breaking of 

the wristplate stud on a Bass-Corliss engine that 
was brought about in a peculiar manner. On this en- 
gine the pins on the valve stem cranks are cast solid 
with the crank and the valve rod brasses are held on 
with washers secured to the end of the pin by cap 
bolts. 

This bolt on the exhaust crank of the head end 
came loose and dropped off and also the washer. The 
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CONNECTION OF VALVE ROD TO CRANK-PIN 








FIG. 1. 


shortness of the pins, the valve stems being worn on 
the shoulder inside the bonnet, and also the lost mo- 
tion on the pin in the wristplate allowed the valve rod 
to be disengaged from the crank. As the wristplate 
pulled it away from the valve stem bracket it dropped 
on the inside, hanging downward from the wristplate. 

Picking up the loose end and as it moved away 
from the bracket I succeeded in passing it above the 
bracket, and placed it on the pin, minus the small ad- 
justing brass, which I could not enter without the aid 
of a screwdriver or some tool of that sort. 

There being no one else in the engine room at the 
time, I sat holding the rod on and waiting for some 
one to enter, at the same time looking for the small 
cap bolt that had dropped out. 

In 5 or 10 min. one of the boiler room attendants 
came in, and I calling him over and instructing him 
to hold the rod on, I proceeded to get a new bolt and 
screwdriver in order to get the brass and washer back 
to their places. - While doing this the attendant, squat- 
fing on one foot, endeavored to shift to the other one, 

























and in so doing let the rod slip off the pin, and it 
dropped to the same position as before. 

Being somewhat disgusted and desirous of prevent- 
ing a shut-down, I attempted to pass the end of the 
rod up as before, and not being as successful as previ- 
ously I allowed the brass head to bump square into the 
hub of the crank as the rod was moving toward the 
head end of the cylinder. 

This caused the wristplate bracket to snap off even 
with the inner end of the wristplate hub, allowing the 
wristplate to swing from the 2 steam valve brackets. 

















FIG. 2, POSITION OF VALVE ROD AFTER DROPPING 


Thus a small, insignificant matter at first turned 
out to be a serious breakdown in the end. The broken 
bracket was taken to a machine shop and repaired by 
the use of a large pin inserted through the center of 
the 2 broken parts. 

In the same plant was a 600-hp. engine of the same 
make, and in shutting down for some cause in another 








AMOUNT OF TWIST 














FIG. 3. FINDING THE TWIST OF THE VALVE STEM 


part of the mill I was in the act of unhooking the reach 
rod from the wristplate when a violent jerk was felt 
in the valve gear. A close examination of it and the 
eccentric failed to reveal the cause until I attempted 
to move the engine by working the valve gear. It 
could be moved only one way, and therefore it was 
rightly surmised something had caught in one of the 
valves. 

It proved to be a piece of one of the piston rings 
which had dropped down after the steam was shut off 
and caught in the exhaust valve, twisting the stem 
enough to prevent it from closing. 

Removing the back bonnet and disconnecting the 
valve rod from the crank and placing the valve in the 
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proper position corresponding with the wristplate in 
mid-travel, it was ascertained how much the stem had 
been twisted by measuring from the center of the 
brass head (held in line with the pin in the crank) to 
the center of the pin. 

This gave the distance approximately the crank 
had to be moved back by twisting the stem, after 
which the correct adjustment was completed by 
manipulating the valve rod. 

This done, it was an easy matter to heat the stem 
and place in a vise, thus twisting it back to the proper 
position, all of which took about one hour’s time. 
Jos. Stewart. 


COMMENTS ON A PUZZLER 


IN THE February issue of the Practical Engineer, 
page 165, is what R. T. terms a puzzler. I would 


‘say from my experience that very few who make a 


study of engineering have not encountered more than 
one thing which has, for the time being, kept them 
guessing. 

But as regards what started the water flowing the 
first time; it is a well known fact that if you put a coil 
of pipe over anything hot as was illustrated, a partial 
vacuum would be produced in the coil, and one end 
being immersed in the water the atmospheric pressure 
acting on top of the pail of water would force the 
water into the coil, or the place of least resistance, 
which would be the coil,.owing to the existence of the 
partial vacuum, and on¢e started it would continue 
to flow up to certain temperatures, depending on con-. 
ditions. 

If the reader. has ever seen a model of Hero’s en- 
gine, ones sold for boys to play with, he will recall that 
there is only one way to fill the boiler with water and that 
is by heating the glass bulb, thereby producing a 
partial vacuum in the bulb, then immerse the top of 
the bulb in a cup of water and it will fill itself. As 
another illustration of producing a partial vacuum fill 
a saucer with water and put it on the table, put a 
piece of paper in cup, turn the cup upside down and 
light the paper, when the paper is half burned put 
the cup, still upside down, into the saucer of water 
and watch the result. A partial vacuum is produced 
in the cup by burning the paper in it. The smoke 
expels the air or, in other words, the smoke, being 
lighter than the air, stays in the cup and the air settles 


below, being heavier. When the cup is placed in the - 


water the atmospheric pressure forces a certain amount 
of water into the cup, according to the amount of 
vacuum in the cup, or in other words, until the pres- 
sure in the cup and the saucer are balanced. 

John Mitchell. 


STEAM TRAPS 


THERE are a great many types of steam traps on the 

market and each one has its own advocates. I will 
not praise any one kind because opinions may differ 
as to which kind is the best, but the trap that does 
what it is intended to do is the one to be recom- 
mended. ‘Traps are expected to prevent steam blow- 
ing through into the discharge pipe and to entrap the 
water of condensation after it leaves the steam coil 
and discharge it to the feed-water heater, tank, sewer. 
or whatever receptacle is provided for it. Traps tha' 
are easily repaired and simple in their construction 
are best fitted for such work, and a man should b: 
in attendance who knows when the traps are workin; 
and when they are not. 
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Salesmen often make the sale of an inferior article 
if they find that the purchaser is not posted on that 
particular line. And the salesman will make such an 
impression on some purchasers that for years to come 
they will look on them as experts. 

I got a job some time ago in a plant that was 
scattered and in the winter was hard to keep heated 
owing to the long lines and sometimes to the failure 
of steam traps. The owner was a great believer in the 
expansion trap. And I complained of one of his favor- 
ite traps which was not doing what it was intended 
to do. I wanted a trap of a different make, one that 
I knew would give satisfaction. He said Mr. W 
recommended these traps and he would not change 
them for me or any one else, that he was not going 
to throw money away simply because I wanted such 
a trap that was no better than the one that was 
already in use. 

It was giving me trouble continually and it was 
placed in a very warm place, which no doubt had a 
good deal to do with its operation. I knew that there 
was no use trying to get him to buy a trap for that 
particular place so I made the best out of it and after 
thinking over a great many ways of bettering condi- 
tions I decided to try the following whenever I had the 
time to spare. 

There was about 8 ft. of 34-in. pipe run from the 
coil to the trap and about 2 ft. of 1-in. from the trap to the 
return main, so I decided to get a piece of 114-in. pipe 
6 ft. long and use it with reducers instead of the 34-in. 
piece and by so doing I would hold back a large body 
of water between the coil and the trap all the time 
and be saved the trouble of going in every little while 
closing the valve or opening it, as the case might be. 

When he saw what I had done and noticed the 

steady heat I got in that building he asked me if it 
would not be well to do the same with more of them. 
I was ready to move, as I had another job to go to, 
and I said, “When Mr. W comes around he may 
say so if you ask him, but if the traps are right there 
would be no need of having such an accumulator 
there.” : 
He was a good honest man, but placed more confi- 
dence in the salesman for a supply house than he did 
in the man he was paying good wages to every week 
and who had experience that made him fit for that 
line of work. 

All of us may have our favorite, but there are 
places where our favorites would not work and we 
must try something else and some might like the ex- 
pansion trap better than any other make, but this 
place was not suited for such a trap and another of a 
different make would give satisfaction. M. J. C. 


SUCTION GAS IN THE POWER PLANT 


[| AM glad to hear someone defend the gas engine, 
as does Mr. Smith in his article in the February 
issue. I agree with him when he says that improve- 
ments of a plant cost more than the first’ installation. 
' ran a 110-hp. gas engine with the same size producer 
for 2.5 yr. and certainly got a lot of experience in that 
time. I would say that some builders put in engines in 
laces where they must know there will be trouble 
‘vith them, yet they say that they guarantee them. 
Then they advise hiring inexperienced engineers 
‘nd not steam engineers. They say that steam engi- 
1 eers do not want the gas engine. This is not so. In 
11y own case I worked hard and faithfully to get all 
t 1e points I could and show what there was in running 
‘ suction gas plant. I gave the members of our asso- 


PRACTICAL ENGINEER 


299 


ciation the benefit of starting a unit and running a 
plant and out of 40 engineers there was not one who 
knew how to do this simple work correctly, so there 
is a lot of information that engineers are missing when 
they don’t study up on suction gas. J. W. B. 


REPAIRING DASHPOTS 


[ HAVE charge of a Brown engine with plungers in 

the dashpots made from a solid piece of cast iron 
turned to give a neat working fit. They have become 
worn until they could not be regulated by the air valves 
on the bottom of the pot, so I had the plungers turned 
up as shown in Fig. 1, and the pots were bored out true. 
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FIG. 1. DASHPOT PLUNGER TURNED AND BABBITTED 
FIG. 2. PLUNGER WITH PACKING GROOVES © 


Then the groove in the plunger was run full of bab- 
bitt and then turned down until it was a nice working 
fit in the pot. 

This arrangement worked all right for about a year. 
When the plungers had become so worn that they would 
have to be rebabbitted again. So in place of going to 
that trouble every year I cut 2 grooves in the plungers 
% in. wide by 7/32 in. deep as shown in Fig. 2. Into 
these grooves I put a ring of %-in. piston packing, which 
only has to be renewed about once a year, this takes 
but a few minutes and the cost is very small. Nice 
quiet working dashpots were obtained in this way. 


J.F.B. 


CARE OF IDLE BOILERS 


[N addition to what H. M. S. and John L. Riggins have 

said in regard to caring for idle boilers I would add 
that when a boiler has been used for 1 month it will be 
a very good idea to give it a thorough cleaning, and not 
to let the water out as long as there is any steam, unless 
it is absolutely necessary, but before it gets cold. In 
case you are not prepared to clean it immediately after 
it is emptied, fill it with cold water, which will not injure 
it in any way if not allowed to stand over 10 or 12 hr., 
after the boiler is thoroughly cleaned, leave all man and 
hand hole plates out that the air may be allowed to cir- 
culate through the boiler until it is necessary to prepare 
it for service again. 

I would suggest further that when a boiler is to stand 
idle for several days it is a good idea to go into the 
boiler with a bucket of coaloil and a squirt gun, and 
thoroughly saturate the inside with this oil, and to be 
on the safe side in doing this, don’t carry a light, don’t 
carry any loose matches in your pockets, queer things 
will happen. S. A. Smith. 
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PRIMING PIPE DIFFICULTIES 


A\N experience I had with a priming pipe connection 
on a pumping engine may be of interest to the read- 
ers of Practical Engineer. 

The connection was as is shown in sketch, from above 
discharge valve deck to suction chamber, with an angle 
valve as shown. The nipple A was screwed into a tap- 
ped hole in pump casting at B. It was at B that all 
trouble occurred, it being almost impossible to keep the 
connection tight and a removal of the nipple A was a 
monthly event. 

The angle valve was changed from position shown 
and placed at C, and the trouble was over. The reason 
being that the pressure on the fittings under the valve 
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PRIMING PIPE CONNECTIONS 


alternated every revolution from discharge to suction 
which had the same effect on the fittings, due to the 
elbow, as the pressure affects the hollow spring in a 
pressure gage, producing a strain at B which the threads 
could not withstand. The pressure in the fittings above 
the valve after the change being constant or approxi- 
mately constant, the working strain was eliminated. 
Another fact concerning pumps, large or small, 
pumping cold water is that oil used on the piston rods or 
plunger of the water end does not always act as an 
antifriction agent but frequently increases friction. The 
oil becoming cold and gummy in one instance showed 
an increase in friction, when used on an outside packed 
plunger pump, of nearly 4 per cent. Piston rods and 
plungers should be packed with packing pliable enough 
to allow enough leakage to keep them moist and this 
moisture is the best lubricant. What water is lost due 
to the slight leakage is small in comparison to friction 
loss due to tight stuffing boxes and consequent scor- 
ing of the rod or plungers. C. H. Reynolds. 


a 


les BABBITTING BEARINGS 


THE method employed by most marine engine build- 

ers, in babbitting new, and rebabbitting uneven 
main bearings, crank and crosshead brasses and eccen- 
tric straps, is so simple that the apprentice boys have 
the pleasure of pouring the white metal. Of course 
it is understood that more metal is poured in than 1s 
necessary, but when the metal cools and sets, it is 
peened most thoroughly with a ball-peen hammer. If 
it is a large connecting rod brass or box, then it is 
usual to place liners, and distance pieces, between the 
2 halves, before securing to rod. The center of the 
brass is picked up from the center of crosshead brass, 
according to the length of the rod, and a circle is 
scribed. The rod is then placed on a horizontal boring 
mill, with the center of the rod 90 deg. to boring bar. 
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The boring bar must be central with the circle. ‘The 
brass is then bored out a trifle larger than the pin, and 
the sides are “faced” off, top fitted between the crank- 
webs, and the fillet is made the same radius as the 
fillet on the crank pin. All this is done in the one 
setting. 

After moving the rod from the machine, the oil 
hole is drilled out and oil grooves cut in both halves, 
but care is taken not to cut grooves to edge of brass, 
as the oil will run out. -The brass is then scraped in, 
leaving a slight clearance on the sides, as the metal 
will work out to the place of least resistance while 
under service. 

The foregoing is a rough idea of how the work is 
done in a marine engine-shop, as that has been the 
writer’s experience in the machine shop work, but to 
babbitt a crank-pin brass, or eccentric strap, when you 
cannot get near a lathe, upright or horizontal mill, 
the conditions imposed by the engineer requesting 
information—well, that is a different circumstance. 

That reminds me of a job of pouring a crank-pin 
brass in position while working as a machinist in a 
copper mill. The duties of the engineer of one of the 
large engines was to fire a boiler, start and stop the 
engine, oil the shafting, work a trip-hammer at in- 
tervals, and when he had time, to look at his engine, 
which was partitioned off in a corner of the building. 
It certainly was not surprising that the crank-pin got 
hot, and the metal ran out, when the engine was run- 
ning like a bucket coal conveyor. After stopping the 
engine he reported to the manager that the engine 
was out of commission. The superintendent, manager 
and foreman machinist held a consultation over the 
hot pin and came to the conclusion that it was caused 
by insufficient lubrication, and decided to get the en- 
gine running again as soon as possible. Another 
machinist and I were detailed on the job, and we pro- 
ceeded as follows: We jacked the engine on the head 
dead center and blocked up the connecting rod, after 


‘removing the brass. The brass was heated in the 


boiler furnace to remove what was left of the old 
habbitt and to thoroughly dry the brass. The crank- 
pin was heated with a torch, to smoke the pin. 

It was a difficult job securing the brass to the con- 
necting rod with the liners removed on the upper side. 
The brass was placed central with the pin, as the cyl- 
inder clearance mark showed all right on the slide. 
A dummy liner 1/32 in. thick was placec between the 
halves at the bottom, with its edge against the pin. 
The oil hole was then plugged with wood and the 
edge of the brass was packed with stiff red-lead putty. 
Where the liners were removed, putty was put in 
place, allowing 2 holes, one to pour the metal in, and 
the other as an air vent. 

While the babbitt was getting hot, the pin and 
brass were heated with a torch. By using a pine stick 
on the melting babbitt, we were able to determine how 
hot the metal should be before pouring. The metal 
was poured in slowly, till it overflowed in the vent. 
After it had set, the vent and riser were removed with 
a narrow cape chisel and hammer. After removing 
both halves from the pin, it did not take long to trim 
the babbitt around the fillet, to cut oil grooves, clear 
the oil hole, scrape them down a little, and connect up. 

In babbitting any kind of a bearing, where the 
engineer has to start and finish the job with the com- 
mon engine-room tools that are available, requires 
considerable ingenuity on the engineer’s part. If the 
job cannot be done on the pin, or eccentric sheave. 
then a dummy is required. The dummy should he 
the same size as the pin, or eccentric. Before pour- 
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ing, be careful that the box or strap is dry and hot, 
and well puttied, and that the metal is hot enough 
to fill the box or strap, without leaving air-spaces. 

{In conclusion, I will say that to make a good job 
requires that the metal should be peened and bored 


out to suit the pin, shaft, or eccentric. 
Frank Caldwell. 


BOILER SCALE AND RESULT 
THE accompanying illustration shows a piece of scale 
taken from a 70-hp: boiler. The rule is 12 in. long 
and % in. wide. It was taken from the belly of the 
boiler and put a bag in it about 4 in. deep and about 3 


SCALE FROM A BOILER 


ft. in diameter.: The company claims it does not need 
any boiler compound of any kind but this looks as if 
they could use something. This picture will show some 


of the readers what we have to put up with. 
N. R. Ewing. 


STUFFING BOX REFORM 

[ HAVE seen a great deal written about packings and 

how to pack a box, but no mention of the packing 

boxes and glands. It is not the purpose of this article 

to demonstrate what kind of packing should be used or 

how to pack a box, only to show the necessity of more 

thought on one of the most important requisites of the 
_engine, the stuffing box. 

I know that we engineers have little to say con- 
cerning their design or can we improve what we now 
have in operation, but a united protest from us would 
see some advances along these lines. I can shut down 
at 12, noon, and babbitt my engine crosshead shoes, or 
jack up a 3-in. shaft full of pulleys, take out the lower 
box, clean, babbitt, line up and level the shaft and start 
up at 1 o’clock, but when I have to pack a stuffing box 
on an exhaust valve rod or a stuffing box on the piston 
rod of a 10 by 10-in. engine, I would not attempt the 
job unless I had 2 or 3 hr. This should not take over 
5 min., yet many engineers will support me in the state- 
ment of time required. 

To pack some of the stuffing boxes is next to an 
acrobatic feat. In the first place they are so hidden 
in the frame more than half encircled with iron that 
hardly enough clearance is allowed to pull the gland 
out. Onan engine with locomotive slides, for instance, 
with a big nut on the piston rod next to cross head, a 
long gland and 2 long studs projecting so that when 
at the end of studs there is only % in. between tire 
gland and the big nut on the piston rod, without any 
pressure to blow out the packing, it is anything but a 
pleasure to draw old packing and replace it with new. 

Again, on an exhaust valve rod which I have, the 
packing is placed in the nut, which is round with a few 
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holes drilled for a spanner wrench, as illustrated in 
Fig. 2. When the nut is unscrewed and back against 
the valve stem bonnet there is a clearance of only 
144 in., which makes it very difficult to remove old 
packing as well as to fill with new. 

Why are so many of the stuffing boxes constructed 
so regardless of convenience and so many of them not 
half big enough to hold a proper supply of packing 
to resist pressure above 75 lb.? I certainly believe if 
the designer had to attend to the packing he would 
soon construct boxes so as to be more convenient to 
pack and of ample proportions to retain packing 
enough. 

Some time ago I visited a large cotton mill engine 
room, everything was shining and in best of repair. | 
could not help sympathizing with the engineer, for he 
took pride in his engine room, because of his difficulty 
with the poorly designed stuffing boxes on the steam 
valves on the high pressure side which were blowing 
most of the time. 
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Another thing which has impressed me is that a 
stuffing box should be constructed so that it may be 
taken up when the engine is running without having 
to shut down, as it is it is impossible without loss of 
limb, and again some of them have to be taken up with 
special wrenches that are anything but handy. Many 
of us have seen a heavy overload thrown on, the circuit 
breaker tripped, belt. slipped and the main journal 
started pounding, we could draw up on the wedge 
while running, but when the engine started to blow we 
would have to run until next stop and, how strange, 
when either steam valve stems or piston rod was blow- 
ing, some visitor or the owner would call and perhaps 
remind us that he was paying for the steam blowing, 
when we were powerless to avoid it. 

Now, on the large engines or compressors, or en- 
gines that require a large amount of. metal for strength, 
a fair sized hand hole reinforced could easily be set in 
and enable an engineer to set up packing while in 
motion. Geo. E. Wolschendorf. 


THE ORDINARY lubricating oil will absorb about 3 per 
cent of water. This in time may rust the parts and do 
serious damage. 
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ee LST 
Questions and Answers 


To help you when in trouble; give name and address. If quick answer is wanted, 
enclose a stamp for reply. : 
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Kinks on Compression Line 
HERE are 2 indicator diagrams taken from a tandem 


compound engine and I desire criticisms on them, 


as I wish to change the valve setting again if there is 
any improvements that can be made, but these are the 
best diagrams that we could produce after making 
numerous efforts by changing the valve setting. What 
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FIG. 1. HIGH PRESSURE CARD FROM TANDEM COMPOUND 
ENGINE 


I really can not understand is what produced the kinks 
on the compression line of the high-pressure diagram 
and the drop on the steam line, also the loop on the 
head end of the steam line of the low-pressure dia- 
gram and the kink on the crank end. 

















FIG. 2. LOW PRESSURE CARD WITH PECULIAR LOOP 


The scale of spring was for 20 lb., which-I think 
was too weak for such a high steam pressure, but it 
was the only one available and of course we had to 


use it. F. S. 





Some Ohio Examination Questions 
A CORLISS engine that cuts off at 4 stroke is stopped 
with the piston at the middle point of its travel and 
consequently with both steam valves closed, how would 
you start it? 
2. How would you determine whether the center line 
of the crank pin is parallel to the center line of the shaft? 


3. Why is it desirable to maintain the pressure in 
a boiler as uniform as possible? 

4. What effect has clearance on the mean effective 
pressure? 

The above questions were given to me in an examina- 
tion and I am curious to know. how other engineers 
would answer them. C. E. S. 


Pipe Rattling Stopped 
E, have from Chas. Sawyer, whose difficulty with 
rattling pipe was mentioned in the February issue, 
a letter stating that the remedy which was suggested for 
stopping this rattling was used with entire success. 


Stopping Leak Around Flue 
H OW is the best way to fix leaky flues? Is it not neces- 
~ sary to use copper between flue and crown sheet 
when they cannot be chalked satisfactorily with a beading 
tool or expander? V. E. S. 


Difficulty With Feed-Water Heaters 
N our power plant we have 2 feed-water heaters which 
have given considerable trouble and I would like sug- 
gestions from engineers as to the method for improving 
their operation. : 

We have 2 boilers of about 150 hp. each, being 72 in. 
in diameter by 18 ft. long and having 70 4-in. flues. The 
feed water for these boilers is heated by 1 heater, which 
is of the enclosed type, the water being pumped from a 
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ARRANGEMENT OF HEATERS AND PIPING 


tank through it and forced into the boilers, the other 
heater, or No. 2, heats the water for the mud pans in 
the brick yard, and is on the city water line. 

The steam used in these heaters is the exhaust from 
a 250-hp. Erie City Iron Works slide valve engine, which 
has a good load on it. After going through the heater 
the steam is used in the brick yard to dry the bricks, the 
pressure carried here being about 5 lb. 

The difficulty which we have is with heater No. 1, 
which is used for heating the feed water for the boilers. 
We find that it condenses 4 bbl. of water an hour from 
our exhaust steam, which we need badly in the brick 
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yard. While this looks impossible, I cannot give any 
other reason for the water being in the heater as I took 
the heater apart twice, first trying it with water pressure, 
and the second time with 80 Ib. of steam pressure, and 
in neither case did the heater show any leaks. The oper- 
ation of this heater is so wasteful that I would like to 
know what other engineers think of it. 

When our feed pump is out of service we use 2 Gar- 
field No. 9 injectors. When we have to use these it is 
almost impossible to keep up steam in the boilers, owing 
to the extra amount required for the injectors. 

The boilers aré of the return flue type, each having 
a stack of its own, and I wondered, with this arrange- 
ment, if it would be possible to heat the water in the 
combustion chamber around the boilers. Or, if we had 
a brick stack, could we heat the water in the breeching 
of the chimney? 

When we have No. 1 heater out of service there is 
no condensation at all. There is not more than % as 
much water heated by No. 2 heater as there is by No. 1, 
and I have an idea that a larger heater would give bet- 
ter results. . F. E. B. 

Gasoline Engines Run In Parallel 

[N November and part of December I have use for 

12 engine horsepower, and the rest of the time only 
6. Could I connect 2 6-hp. gasoline engines to the 
same shaft or to a countershaft and speed them so that 
they would run together? Would I get the same 
power with the same amount of fuel used as from one 
12-hp. engine connected direct to the machine, or 
would 2 6-hp. engines take more fuel? R. J. M. 


Card from an Old-Timer 
HERE is one from a 14 by 36 E. P. Allis engine with, 
Corliss valve gear which has seen many years of! 
service. It is belted to an alternating current dynamo 
which delivers 25 amperes at 2300 volts. The engine 

















CARD FROM AN OLD E. P. ALLIS ENGINE 


runs 96 r.p.m. and the spring used in taking the diagrams 
was 70 lb. What do the readers say with regard to the 
valve setting? C..E. D. 


Flow From Tank 
[N REGARD to the query of H. S. in February num- 
ber, I will say that in my judgment the first man’s 
- answer was correct, basing my opinion on the law of 
ohysics, that “the pressure on the bottom of a vessel 
ontaining a liquid is entirely independent of the shape 
f the vessel; with a given liquid it depends solely 
ipon the depth of the liquid and the area of the base.” 
Franklin F. Damon. 


Flow of Water 
“{OW many gallons of water will flow through a 
l-inch pipe in one minute with 50 lb. pressure? 
‘lease give answer and work the example. P. H. 
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A. Flow of water through a pipe depends on 
the size of pipe and the head, also on the length of 
the pipe, because the friction increases with the 
length. The rule for making this computation is as 
follows: 

Raise the diameter of the pipe in inches to the 
5th power; multiply by the head in feet; divide by 
the coefficient of friction and by the length of pipe 
in feet; extract the square root of the last quotient, 
and multiply that root by 2.83; the result will be the 
gallons flow per minute. 

In your case the head corresponding to 50 lb. pres- 
sure is 116 ft., (502.34); the diameter of the pipe 
is 1, so that raised to the 5th power it still equals 1, 
and for an average wrought-iron pipe the coefficient 
of friction is 0.02. Assuming the length to be 1 foot, 
we have then: 


5 
Flow = 2.83 X Be : 
0.02 x 1 


and performing the operation indicated we have, flow 
will equal 215 gal. per minute. For any other length 
of pipe than 1 ft., this should be divided by the square 
root of the length. 


Work on Chimney 


HEREWITH are given the dimensions of a chimney 

to be built and I would like to know the work re- 
quired to hoist the material from the ground to its place 
in the chimney, supposing the material to be brick. I 
desire the solution in plain figures or a rule by which the 
problem can be worked out. 

Height of chimney, 335 ft.; interior diameter, 11 ft.; 
outside diameter at base, 2814 ft.; outside diameter at 
top, 14 ft. ALK. 


A. The problem that you submit on the work re- 
quired to carry up the brick in a chimney which is tapered 
requires a difficult mathematical solution in order to be 
accurate, involving the derivation of an equation in dif- 
ferential calculus and the solution of that equation. 

If it were a straight wall of uniform thickness the 
work done would be that required to carry the entire 
weight of chimney to, half the height, but in the case of a 
tapered chimney this would not hold true. 

The best way to get an approximation would be to 
divide the chimney into 2 parts, the first being a cylinder 
of the same thickness as the top of the chimney. The 
work required for this would be found by multiplying 
the total weight by -half the height. The rest of the 
chimney would constitute a hollow conical wedge and 
the work required to carry up the brick on this would be 
approximately the weight multiplied by 1-3 the height, 
that is, the height to the center of gravity of the mass. 

To get the weight of the cylindrical section we find 
the area of the ring at the top of the chimney and multi- 
ply by the total height to get the volume in cubic feet. 
This is multiplied by the weight per cubic foot and then 
by half the height to get the average distance to which 
the brick is lifted. 

The area of an 11-ft. circle is 95.03 sq. ft. For a 14- 
ft. circle it is 153.93 sq. ft. The difference between 
these is 58.90 sq. ft., the area of the ring. Multiplying 
this by 335, the height, gives approximately 19,700 cubic 
feet, and the weight of brick per cubic foot is about 125 
lb., giving a total weight of 2,465,000 Ib. This has to be 
lifted to a height of 335--2—167.5 ft., so that the work 
required would be the weight times 167.5, or 412,000,000 
fpot pounds. 
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To get the volume of the conical wedge, the easiest 
way is to take the volume of the solid frustum of a cone 
and subtract from this the volume of the cylinder of the 
chimney. 

The rule for the volume of a frustum is: Add to- 
gether the areas of the 2 bases and a mean proportional 
between them, and multiply the sum by 1-3 the altitude. 
The area of a 14-ff. circle as found above is 153.93, the 
area of a 28'4-ft. circle is 637.94, and a mean propor- 
tional will be half the sum of these 2, or 395.93. Adding 
these values we get 1187.80, and 1-3 the height will be 
111.7. The product of these two is approximately 132,- 
400 cu. ft. 

The area of the chimney cylinder will be 153.93 times 
335, or approximately 51,350. Subtracting this from the 
area of the frustum of a cone gives 81,050 cu. ft. This 
multiplied by 125 gives 10,170,000 Ib. Multiplying this 
by 1-3 the height, or 111.7 ft., gives 1,136,000,000 foot 
pounds. This added to the 412,000,000 for the work on 
the cylindrical part of the chimney gives 1,548,000,000 
foot pounds as the total work. 

This is, of course, an approximation, both as to the 
method of finding it and as to the calculations, which 
have all been made on the slide rule, but will be probably 
near enough for practical purposes. 


Cause of Pound in Pump 


NOTE in the February issue that M. S. is having 

trouble with his 13 by 9% by 12 pump, and will sug- 
gest that there is one of three things that causes the 
trouble. His suction-pipe leaks air into the suction side, 
and the cylinder does not fill with water. The suction 
pipe is too small for the size and speed of the pump, or 
the pipe is in some manner choked up so that a full 
supply of water cannot fill the pump. It is frequently 
the case that the pistons will come loose on the water 
end of the rod, and this may be the cause of the pound 
in the pump in question. 


To Eliminate Quarter Turn Belt 


OR the benefit of H. A. C., I will state that the best 

thing that can be done with the short quarter turn 
belt, is to do away with the short connection, and the 
twist, by placing the pulley at some other point on the 
shaft; then run the belt in a horizontal direction from 
the driving pulley over 2 carrying pulleys and down to 
the driven pulley. In a short connected quarter twist 


belt, it is the strain on the edge of the belt that ruins 
S. A. Smith. 


it so quickly. 


Engine Required for Pump 


[N answer to the question asked by V. D. as to the 

size of gasoline engine required, the maximum capa- 
city of the pump by the Henry R. Worthington Co.’s 
tables is 100 gal. per minute for a pump with 2.5-in. 
suction and 2-in. discharge and 150 gal. for a 3-in. 
suction and 2.5-in. discharge; the pump in question is 
3-in. suction and 2-in. discharge so will take 125 gal. 
per minute as the capacity. The head is stated as 40 
ft. which is assumed to be the total height from the 
water level to top of discharge pipe. The total work 
done is 1258.3 (40-+32.5)+33,000=2.28 hp., and 
add 35 per cent slippage, gives 3.08 hp. required. The 
same table mentioned above gives the required horse- 
power as a 3.5 engine or motor. In the case at hand 
[ should think that a 5-hp. engine would be large 
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enough to do the work easily. In my present plant 
we have a 2-in. suction and 1.5-in. discharge centri- 
fugal pump for circulating hot water in a 4-story 
building through a very complicated system with 
many ells and tees which is driven by a 1-hp. motor 
at a speed of 1300 r.p.m. The whole system is under 
city pressure and the load on the pump is only the 
friction of the water in the pipes. J. C. Hawkins. 


Questions for License at New Bedford, Mass. 


[F you had trouble with a crank pin breaking or 
snapping off, and the new one broke off, and it hap- 
pened the same with 2 or 3 others, what would you 


recommend ? ; 
2. Give rule for figuring crank pin, strength and 


size. 
3. Draw a diagram from an engine with slipped ec- 
centric. 

4. Draw 2 diagrams, first, with 1 steam valve un- 
hooked and the second with both valves unhooked. 
















FIG./ 












FIG. 2 











FIG.3 











FIG. 1. DIAGRAM SHOWING A SLIPPED ECCENTRIC 
FIG. 2. A NORMAL DIAGRAM 
FIG. 3. CARD TAKEN WITH GEAR HOOKED UP 


5. Draw a diagram from an engine 34 condensing. 
6. What kind of a condenser is a Conover? 


30. 


A. From the question as read | am assuming 
that the first pin put in as a renewal was of good ma- 
terial and fitted in a workmanlike manner. Such be- 
ing the case, if it is a simple engine and in line the 
pin is too small for the power developed, due to an 
overloaded engine or faulty design for the rated load. 
From an inspection of the engine it could be deter- 
mined if there is sufficient stock to put in a larger 
pin. Or it might be advisable to put on a new crank 


with a larger pin. 
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If the pin is of ample size for the rated load and 
the engine is overloaded, the excess should be re- 
moved if possible. Under some circumstances it 
might be more economical to go to the expense of 
putting on a new crank with larger pin if the other 
parts are strong enough to carry the load. 

2. It is the practise of many engine builders to 
make the diameter of the crank-pin about 0.25 of the 
diameter of the cylinder, and the length 1 or 1% in. 
longer than its diameter. The pin should be of suf- 
ficient size to carry the load and a reasonable over- 
load with a good factor of safety. 

It is the usual custom to calculate first for bearing 
area to prevent heating, then to check the dimensions 
thus found for strength and rigidity. 

Thurston gives the following rule for length of a 
steel crankpin: Multiply the mean total load on the 
pin in pounds by the revolutions per minute and divide 
by 600,000, the result will be the length of the pin. To 
get the diameter of pin divide the total pressure on 
the pin by the product of the length of pin times the 
allowable pressure per sq. in. of projected area. The 
allowable pressure for a steel pin is given as 1200 lb. 
per sq. in. by Thurston. 

Assuming that we have an engine 20 by 42 in. 
running at 80 r.p.m. with a boiler pressure of 120 Ib. 
the calculation of crankpin dimension may be made 
as follows: 

Total load on pin equals boiler pressure times 
area of piston=120314.16=37699.20. Length of pin 
equals 37699.2< 80—600,000—=5.0265 in. or practically 
5 1/32 in. The diameter of the pin equals 

37699.2 
— = 6.25 in. 


1200 5.03125 
This proportion. makes an awkward shaped pin and 


since 5 1/32 in. is the minimum length we may in- 
crease this and decrease the diameter allowing the 
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DIAGRAMS SHOWING UNHOOKED GEAR 





FIG. 4. 


same bearing surface thus keeping the proportion of 
the pin such that it will not heat. We will assume 
therefore that we have a diameter of 5% in. and a 
length 6% in. which proportion is customary. This 
gives a projected area of 34.125 sq. in. against about 
31% sq. in. as given by the rule. 

As a check on the strength the following rule may 
be used: Multiply the maximum load on the piston 
by the length of the pin and by 5.1, then divide the 
product by the allowable working tensile stress per 
sq. in. and extract the cube root of the quotient, the 
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result will give the minimum diameter of the pin. 
Performing this calculation in the case at hand we 
get: 

5.1 37,700 6.5 





D*? = = 139. 
9000 
D = 5.18 in. 

Since our assumed value was 5% in. 
eter, this dimension is entirely safe. 

3. When the valve or valves are controlled by 
1 eccentric and it slips around on the shaft it slips 
backward against the direction of rotation and the 


as the diam- 








— 


\ ATMOSPHERE. Witten. 


DIAGRAM FROM ENGINE RUNNING PART CON- 
DENSING 

















FIG. 5. 


make all of the events of the 


result is to delay or 
something like the card 


steam distribution late, 
shown in Fig. 1. 

4. An engine in good condition gives the ordi- 
nary diagram, Fig. 2, when the engine is running up 
to speed ‘and not too much overloaded, and a releasing 
gear is used, because the automatic cut-off is opera- 
tive. When the gear does not unhook, a card like 
Fig. 3 is obtained, because the admission follows the 
whole length of the stroke practically until the ec- 
centric starts on the return stroke. When both 
steam valves unhook after opening ‘up the lead, as 
when the load is suddenly removed, and the gov- 
ernor rises to its highest positicn we have a card 
like A, Fig. 4, or possibly the diagram may contain 
a loop as in B, Fig. 4. 

5. When power is developed by a pair of simple 
engines run condensing or a pair of tandem compound 
condensing engines it may be necessary to use part 
of the exhaust for heating or for other purposes. 

To do this one of the exhaust chests has a partition 
in it so that 1 end may be piped to the condenser and 
the other end piped where the exhaust is required. 
Or, as in some constructions, the cylinder is provided 
with a flange at each end, thus doing away with the 
partition mentioned. The diagrams from the cylin- 
ders of the pair of tandems are as usual with the ex- 
ception of the low-pressure cylinder that is piped to 
the condenser and from which the steam is taken for 
other uses. This diagram and the one from the cyl- 
inder in the pair of simple:engines will be alike in 
appearance. This diagram is shown in Fig. 6, assum- 
ing that the condenser is connected to the crank end. 

6. The Conover air pump and condenser is prac- 
tically a jet condenser with a single acting vertical 
air pump fitted with a trunk piston and connecting 
rod crank shaft and flywheel, driven by an engine all 
mounted on the same base. The apparatus is called 
a Conover condenser because it is built by the Con- 
over Mfg. Co.’ P. E. Merriam. 

IF THE WATER you use is too hard, add one pint of 
clean lime water to the barrel. 
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SECOND-CLASS POSTAGE 


It seems unfortunate that the business with which the 
welfare and pleasure of so many people are intimately 


connected as is the case with the publishing of periodi- 


cals, should be a matter of political haggling. Fostering 
of education has always been one of the fixed policies of 
our government and whether this be done by the support 
of common schools for the children or the encouragement 
of low cost periodicals it is along the same line. Be- 
cause some thousands of people earn their daily bread 
in producing the periodicals and because some of them 
who have capital invested in the production of those 
periodicals are getting a fair return for the use of that 
capital would seem to be no more a reason for hysterics 
than the fact that some thousands of teachers are em- 
ployed in our public schools and some publishers of 
school books are making a profit out of their business. 


As a matter of fact, the profits made by publishers 
have been wildly exaggerated by some few magazine 
owners who were trying to unload stock on the public 
and the glittering over-representations of such publishers 
are about as sound a foundation for argument as the de- 
ceptive ads of the get-rich-quick schemes and wildcat 
mine promoters. 

Fair minded publishers of periodicals are, however, 
willing to pay the cost of handling their magazines, what- 
ever that may be, provided that all are treated alike; and 
that some definite and reliable information is secured as 
to what that cost is, but for the postoffice department to 
make a profit out of the handling of magazines would 
not seem to be in keeping with the policy of fostering pub- 
lic education and information. 

In contrast with the figures on which the postoffice 
department estimate of cost of handling pesiodicals has 
been based, some other figures secured by congressional 
committees are interesting and it is worth while quoting 
the figures. The Railroad Committee on Mail Pay de- 
termined from reports compiled at the instance of the 
postoffice department and checked up by the Railroad 
Committee, that the government pays an average rate 
for mail amounting to 84 per cent of the rate received 
from express companies for carrying express matter. 

From the report of the Interstate Commerce Com- 
mission for 1910 it is shown that the average gross re- 
ceipts for carrying express matter are 1.56 cents per 
pound of which 0.18 cent is profit, the other 1.38 cents 
being operating and other expense. Of this expense 0.74 
cent is paid to the railroads and other transportation com- 
panies, and 0.63 cent for collecting, delivering and other 
expense, and 0.01 cent for taxes. As the payment for 
transportation by the government is 84 per cent of that 
in the express companies, the payment to the railroads 
for transportation of mail matter would be about 0.63 


cent a pound and adding to this the 0.63 cent paid by the 


express companies for collection and delivery, gives a 


total of 1.26 cents per pound for handling mail matter, 


calculated on the same basis as express matter. 
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From the postmaster’s report for 1910 it appears that 
42 per cent of the expense of handling mails was for 
transportation and 58 per cent for collection and delivery ; 


dividing on this basis, the 1.26 cents cost per pound for ’ 


handling mail would be divided into 0.53 cent for trans- 
portation and 0.73 cent for collection and delivery. But 
there is no expense for collection of second-class mail 
because the publishers sort this mail and deliver it at the 
postoffice in sacks, routed to the city and state where it is 
to go. If it be assumed that two-thirds of the cost of 
collection and delivery is in the delivery, it makes this 
delivery cost 0.49 cent, and adding this to the 0.53 cent 
for. transportation gives 1.02 cents a pound as the cost 
of handling second-class mail. 

This is based on the cost of express companies. In 
delivery and in handling express, the company guaran- 
tees safe delivery, keeps track of each parcel that is 
handled, and makes good the value of any article which 
is lost, none of which are done by the postoffice depart- 
ment. On what basis the cost of handling second-class 
mail can be estimated at 9 cents a pound in the face of 
these figures, which are taken from government reports, 
is somewhat of a mystery. Even if there is an error of 
100 per cent it would make the cost of handling second- 
class mail at most 2 cents a pound, and if it should prove 
that this is the cost, publishers will be willing to pay 
that cost. 

As matters stand at the present time, a fair and 
thorough investigation of the subject seems assured from 
the character of the commission appointed by Congress to 
investigate the postoffice costs, but it is well that we 
should all have a clear idea of the actual facts so far as 
they are at present known in order that we may form 
some judgment as to the reasonableness of the recent at- 
tempt to raise the postage charge on the most successful 
periodicals to 4 cents a pound. 


ASSOCIATION MEETINGS 


Tue New York section of the Institute held its sec- 
ond monthly meeting on March 9 in the Engineering 
Societies Building and an interesting paper by Prof. W. 
D. Ennis was listened to by a large audience of the 
operating engineers of Greater New York. The attend- 
ance at these lectures is increasing and the meetings bid 
fair to become extremely popular with those engineers 
who are handling power plants. ‘ 

The April meeting will be held on the.13th at 29 
West 39th Street, commencing at 8 o’clock sharp. J. 
C. Jurgensen will read a paper on the Economic Aspects 
of the Institute of Operating Engineers and discussion 
by prominent engineers will follow. 

On March 7 the Chicago branch held a meeting in the 
rooms of the Western Society of Engineers, Monad- 
nock Block, at which Prof. McCormick, of Armour 
Institute, spoke on the Softening of Feed Water for 
Boilers and gave an interesting summary of. the differ- 
ent kinds of: impurities found in boiler feed waters, 
particularly those encountered in the Lake regions and 
the proper chemical reagents to use in order to neutral- 
ize each of the different impurities. A lively discus- 
sion followed as to the value of methods commonly em- 
ployed for preventing the formation of boiler scale. 

Meetings of the Chicago Branch are to be held regu- 
larly the first Monday in each month, the place of meet- 
ing to be left to the discretion of the Branch Council, 
according to the subject of the evening. All engineers 
who desire to be kept in touch with the work of the 
Chicago branch should notify the secretary, O. Monnett, 
Peoples Gas Light & Coke Co. Building, Chicago. ~ 
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On Saturday evening, March 18th, a meeting was 
held in the Engineering Societies Building, 29 West 39th 
Street, of all the members of the I. O. E. who are in- 
terested in forming a branch in New York City. 

Mr. H. H. Collins called the meeting to order. The 
election of officers resulted as follows: Chairman and 
branch representative, Willis Lawrence, chief operating 
engineer of the Interborough Rapid Transit Co.; secre- 
tary-treasurer, W. P. F. Hill, chief operating engineer of 
the Woman’s Hospital; chairman of educational require- 
ments, F. C. Flickinger, E. E.; chairman apprenticeship 


‘equirements, L. M. Glodell, chief operating engineer of 


the United States Express Building. 

_ The latest news from the Mississippi Branch is as 
follows: Regular semi-monthly meeting of Col. Goe- 
thal’s Branch No. 1, District 9, was held Saturday night, 
March 11th. Nine members were present and one new 
member was elected. Interesting and instructive papers 
were delivered by two of the members on Water Rheo- 
stats and The Four-Cycle Gas Engine, the members pres- 
ent entering into the discussion of the papers with much 
interest. 

ARRANGEMENTS ARE BEING perfected early for the 
39th Annual Convention of the N. A. S. E. to be held 
September 12 to 15 in Cincinnati. Meetings will be held 
in Music Hall where will also be placed the exhibits of 
the National Exhibitors Association, and official hotel 
headquarters will be at the Sinton. The Convention will 
open on Tuesday the 12th with addresses of welcome 
from Governor Judson Harmon and Mayor Louis 
Schwab, and addresses will be made by Walter Draper, 
President of the Chamber of Commerce and by Charles 
H. Wirmel, State Commissioner of Labor. Appropriate 
responses will be made by the officers of the N. A. S. E. 

In the afternoon there will be the opening of the 
exhibit and session of the different branches of the N. 
A. S. E. and in the evening a grand entertainment in 
Music Hall. Wednesday will be devoted to a pleasure 
trip to the new-Ohio River dam at Fernbank, followed 
by a day at Coney Island, and trips to various power 
plants about the city. Thursday will be devoted to ses- 
sions of the convention with a lecture on the Cincinnati 
Water Works, illustrated by stereopticon, in the evening. 
Friday will be given up to sessions of the Convention, 
and in the evening the new officers will be installed, fol- 
lowed by the closing grand ball. 

The annual exhibition of the National Exhibitors 
Association will be open in Music Hall each day during 
the convention from 8:30 a. m. until 10:30 p. m. 

AT THE MEETING of the American Supply and Ma- 
chinery Assn. the program for Monday will include 
an opening joint session with addresses of welcome. 
followed in the afternoon by executive sessions of 
the 3 associations and a parallel vaudeville entertain- 
ment for the ladies. In the evening a reception will be 
given to the officers of the 3 associations, followed by 
dancing and cards. On Tuesday morning and afternoon 
there will be separate executive sessions of the 3 asso- 
ciations, with a morning automobile ride for the ladies 
and afternoon luncheon for them at the Country Club, 
followed by cards and athletic sports. In the evening 
there will be a supper and smoker at the Seelbach Hotel. 

Wednesday morning will be a joint session for the 
installation of officers of the 3 associations, a river out- 
ing for the ladies, with luncheon on the boat, and in the 
afternoon a matinee party. The evening will be devoted 
to impromptu entertainment or business, as circumstances 
require. Thursday there will be an excursion to Mam- 
moth Cave, which will take all day. 
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Power Apparatus 


In Shop and Market 


New Ideas in Making, Buying and Selling 








EVOLUTION OF A GAGE GLASS 


N all countries will be found products of special in- 
| vention and manufacture which have become stan- 

dard in large plants because they have been proved 

superior in quality and economy to other products 
apparently in the same class. Notwithstanding their 
merit these articles are often little known outside the 
country in which they are made and even though scien- 
tific papers may have described them at length, the 
world at large has not become familiar with them. 





THE DURABLA GAGE GLASS 


One such instance is the Durabla high-pressure 
gage glass, the Navy gage glass of the German empire 
and the one used exclusively by the Krupp Iron Works 
in Essen, and other large plants in Germany. Doubt- 
less the reader knows of the many double glasses with 
2 tubes fused into one, representing different degrees 
of expansion. The Durabla belongs to this class but 
in addition is of peculiar manufacture and of a peculiar 
quality of glass, due to the scientific compounding of 
materials, which is the chief point of determining 
quality. 








The materials and the compounding in the making 
of the Durabla glass are individual to it, and the dif- 
ference between this and other brands of double glasses 
is usually quickly evident by comparison. Even ii 
looked at without other glasses for comparison, the 
Durabla at once impresses you as different from what 
you have hitherto seen in the line of gage glasses. 

Scientific mixing of the different materials is such 
as to fit this glass peculiarly for resisting sudden and 
great changes in temperature and also the action of 
steam, alkalis and impurities in the water. It is this 
power of resisting chemical action which keeps the 
glass clear for a long time and under all conditions. 
It is the power of resistance against sudden changes in 
temperature that reduces the possibility of accident 
to a minimum. 

These points, the ability to withstand practically 
any change in temperature and to remain always clear, 
are worth the engineer’s attention and study. Such an 
article has long been desired in the United States and 
the Durabla is now placed on the market, inviting the 
engineer to test it. It has been on the market for a 
few months in this country and has already been 
adopted by a number of large plants which have found 
it up to the claims. 

As an example of its properties, the following ex- 
periment made by a large testing station is of interest: 
The glass was immersed in oil at 350 deg. F., then 
dropped into water at 40 deg. F., and this was repeated 
15 times, after which the self-same tubes were put on 
high-pressure boilers and are still giving service. 

This glass is sold by R. G. Von Kokeritz & Co., 
New York City. 


MOTOR-DRIVEN PIPE MACHINES 
Co isen & Curtis Co. of Bridgeport, Conn., has 


just placed on the market a new design of elec- 

trically driven pipe cutting and threading ma- 

chine, as illustrated in the accompanying pho- 
tograph. : 

Its engineers have spent 2 years in experimenting 
on various models, and have at last settled on a design, 
which meets every requirement, and contains many 
points of advantage, which are new, and will be a 
great service to those who have pipe threading to do. 

The die cutting head is of the usual Forbes pat- 
tern, and is mounted on a cabinet base with a motor 
for any current desired concealed within. There is 
great demand for electrically driven pipe machines, 
and these machines have the following points of ad- 
vantage over belt driven machines. 

First: The machine is entirely self contained, 
both as to the machine itself, and the way the power 
is applied. There are no outside bearings to be lined 
up, and the entire machine can be moved from place 
to place, and started by simply attaching the wires. 
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Second: No countershaft or belting is used, which 
enables the operator to use a trolley over the machine 
for the handling of long and heavy lengths of pipe, thus 
saving the labor of several men. 

Third: The machine can be taken out on large 
jobs and moved from place to place without remov- 
ing countershafts, or arranging for belt drive by sim- 
ply extending the wires. 

Fourth: Various speeds can be obtained, or: the 
machine can be started or stopped by simply throwing 
a lever, while the motor is allowed to run constantly. 


THE NEW CURTIS AND CURTIS PIPE CUTTING AND THREAD- 
ING MACHINE 


Fifth: The motor, being situated inside of the 
hase, is protected from drippings of oil or breakage 
resulting from the handling of long and heavy lengths 
of pipe and fittings. 

Sixth: The machine is heavily geared with a pow- 
erful motor, which provides ample power for dull dies 
or hard pipe. ; 

Seventh: The machine itself is also of a new de- 
sign, which does away with all the thumb screws for 
adjusting the dies, which are now clamped by one 
movement of a lever. 

These points of advantage in combination with 
the many good points of the Forbes pipe cutting and 
threading machines, which are well known on ac- 
count of their having been the standard for this class 
of work for many years, make a combination, which 
it is expected will be very efficient. 

Further special. information in regard to these ma- 
chines can be had on application to the makers. 


NEW BACK-PRESSURE AND EX- 
HAUST RELIEF VALVES 


N modern plants where exhaust steam is used for 
| heating purposes, a back-pressure valve is employed 

to maintain the desired pressure upon the heating 

system. It has been found in practice that for this 
purpose a specially designed and constructed valve will 
answer better than an ordinary reducing valve. The 
Hughson Steam Specialty Co. has developed many 
types of. special valves to be used for reducing pur- 
poses and recently has placed upon the market 2 types 
which will be welcomed by the operating engineers 
in any plant where they can be used. 

The spring controlled back-pressure valve, which 
is Shown in Fig. 1, is constructed with 2 pistons with 
lisks of just enough variation in size to require only 
a light spring to give the proper adjustment. It is 
an excellent valve to be used on the exhaust line of 
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a non-condensing system where the exhaust is used 
in heating or drying. In operation, it is perfectly 
noiseless, can be used in any position and, owing to 
its special construction, the seats or disks are always 
maintained free from scores. 

The Hughson automatic exhaust relief valve, 
which is made for vertical or horizontal pipe lines, is 
shown in Figs. 2 and 3. It is intended for use on con- 


densing systems only and for direct relief to the at- 
mosphere of any accumulated pressure which may 


SPRING CONTROLLED BACK-PRESSURE VALVE 
HUGHSON AUTOMATIC EXHAUST RELIEF VALVE 
FOR HORIZONTAL PIPE 


FIG: 1: 
FIG. 2. 


arise on the condenser due to loss of vacuum. Should 
the vacuum break, the valve will instantly open and 
allow the exhaust to escape to the atmosphere. As 
soon as the vacuum is restored, the valve will close. 


HUGHSON AUTOMATIC EXHAUST RELIEF VALVE FOR 
VERTICAL PIPE 


FIC, 3. 


A large dash pot is employed with this valve so that 
there is no danger of hammering and the ports are 
the full opening of the pipe. All working plants are 
bronze and the seat itself is of babbitt, thereby insur- 
ing a tight fit under high vacuum. 


CEMENT THAT WILL STAND 3000 
DEGREES F. 


7 NGINEERS have experienced great difficulty in 
proper maintenance of brick settings of furnaces 


of all types, and have been compelled to depend 
very largely upon the ordinary fire clay as a 
bonding material; as this fuses at a comparatively low 
temperature, the bond between the bricks is rapidly 
destroyed and the result is that cracks are opened up 
between the bricks, through which the gases of com- 
bustion enter, eventually weakening the brick and 
causing the walls to collapse. 
Another feature which has been objectionable is 
the fact that’refractory bricks become porous on the 
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surface so that clinkers from the coals attach to the 
surface of the brick, and in removing these with tools 
the bricks are broken. 

After several years devoted to research work on 
refractory cements to overcome these troubles, the 
H. W. Johns-Manville Co., New York, is now offer- 
ing to the trade a line of cements called J-M Refrac- 
tory Cements for the following purposes: Furnace set- 
ting of various types; cupolas; lining brass fur- 
naces; assayer’s crucibles; oil burning, tilting and 
rotary furnaces; and for patching and facing bricks 
in place in the fire zone under various conditions. 
These cements are rated to resist temperatures as 
high as 3000 deg. F. 

The company has also produced a coating for walls 
known as J-M Brickline Cement, which prevents 
clinkers from adhering and seals the pores of the 
brick. 

As the conditions under which these cements are 
used are variable, they have been made capable of 
modification to meet conditions as they come up, and 
the manufacturer invites inquiries about any -condi- 
tions that are troublesome and will be glad to make 
careful investigation and offer suggestions which will 
tend to overcome the difficulty. 


A NEW COMBINATION GASKET 


N all uses in connection with pumps, tanks, steam 
and hot water boilers, engines, valves, and other 
pipe work where absolutely tight joints are essen- 
tial, and especially where variation in temperature 
of the parts is extreme, elasticity of the gasket or 
other packing is of first importance. When the parts 





THE TRINITY COMBINATION GASKET SHOWING CORRUGATED 
CONSTRUCTION 


heat they expand, and when they are cooled they con- 


tract, and this come and go must be taken up by the. 


packing or a-leaking joint will result. The object 
of the inventor of Trinity and Triple gaskets has 
been to furnish devices suitable for all purposes, and 
which can be used repeatedly without impairment 
of the packing efficiency, also to produce a gasket that 
is especially adapted for high temperatures and vibra- 
ting pipe lines. 

In both forms of gasket an asbestos or other elas- 
tic filler is covered by sheet copper, which, in the Trin- 
ity gasket, is made with corrugations, and in the 
Triple gasket is made with flat sides. The complete 
enclosure of the plastic material protects it from in- 
jury by steam or liquids, while at the same time giv- 
ing an elastic backing for the copper sheath. The 
copper can therefore bear tight against the flange 
surfaces and can come and go with expansion and 
contraction of the piping. These gaskets may be 
made to cover the flange surface inside the bolt holes, 
or perforated to fit over the bolts, but the former 
style is furnished unless other specified. 
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Vibration inside a pipe is caused either by the 
pipe line being too small or the steam flowing too 
quickly from the pipe. By placing a receiver or large 
pipe header close to each engine or other device which 
uses steam and a header of large dimensions near the 
boiler, vibration troubles may be eliminated, and if 
the vibration is great, it should be overcome for 
no gaskets made can hold long on a pipe which vi- 
brates much because the bolts in the flanges will not 
hold; but the Trinity and Triple gaskets will work 
on piping where there is a considerable vibration with- 
out leaking of joints resulting. 

Because of the repeated use, these gaskets will be 
found particularly fitted for joints where connections 
must be frequently broken. The metal surface and 
permanent elasticity insure long life and freedom 
from blow-out. The filling can be made from any 
kind of sheet rubber or elastic material desired on 
special order. Also the metal sheaths can be made 
of any desired metal. The Cincinnati Gasket & Pack- 
ing Co., of 1339 Plum St., Cincinnati, Ohio, which 
makes these gaskets, carries also a full line of single 
gaskets of separate materials and of combination 
gaskets made with one side of metal and the other 
side of plastic material. 


NOVEL ROD PACKING. 


NIVERSAL Flexible Packing is a metallic sleeve 
or tube made up of 3 segments, having an inner 
solid flange and lugs and spaces which interlock 


one with another when brought into assembled . 


position. These segments are applied around the pis- 
ton rod within the stuffing box, and between this sleeve 
and the walls of the stuffing box a soft fibrous packing 
cushion is interposed. The neck of the gland is bored 
out so as to fit over the sleeve formed by the segment, 
and the inner end of this gland neck engages the 
fibrous packing cushion thus compressing the fibrous 
packing against the metallic sleeve, which is tapered, 
and holding the packing in the desired position. 

In this way the advantages of a metallic fit between 
packing and rod are secured so far as reducing friction 
is concerned, while at the same time the flexibility and 
elasticity of a fibrous packing are utilized to do away with 
binding, and to allow for come and go on account of lack 
of alinement or roundness. Any wear on the metallic 
sleeve is taken up by following up with the gland the 
same as for a fibrous packing. Oil grooves are pro- 
vided on the inner surface of the segments to give an 
oil seal against the passage of steam pressure. 


FRICTION LOSSES 


CIENTIFIC tests by prominent authorities have 
S proven conclusively that friction losses are 

much reduced and the carrying capacity of the 

bearings greatly increased when the lubricant 
contains the correct proportions of Dixon’s Pure 
Flake Lubricating Graphite, and these tests are proven 
by actual experiences. 

Some time ago Prof. W. F. M. Goss, dean of the 
College of Engineering, University of Illinois, made 
some tests with the Dixon Pure Flake Lubricating 
Graphite on ball bearings. As a result of these tests, 
Professor Goss says in part that the following conclu- 
sions may be drawn: 

“A combination of graphite and lard oil makes up 
a lubricating mixture which, when applied to ball 
bearings, will accomplish everything which lard oil 








a cr Ss — — 

















PRACTICAL 


April, 1911 


‘alone will do and which at the same time will give a 
lower frictional resistance of the bearing and permit 
a large increase in the load which it may be made to 
carry. 

“An oil as light as kerosene, when intermixed with 
graphite, will be converted into an effective lubricant 
for ball bearings when operated under light or medium 
heavy pressure. 

“Even so viscuous a lubricant as vaseline will bet- 
ter perform a given service in the lubrication of ball 
bearings when supplemented by small amounts of 
graphite. The bearing to which the mixture is ap- 
plied will work with less frictional resistance and will 
carry a heavier load than when vaseline alone is used. 

“The admixture of graphite with either a liquid or 
viscous lubricant, serves both to reduce the friction 
and to increase the possible load which a bearing thus 
lubricated can be made to carry.” 


CARE OF COTTON BELTING 


RIVING belts are made from animal, vegetable 
D or composite material that in itself is subject to 
rather rapid deterioration and makes belting 
short lived in comparison with other parts of 
the power plant. Deterioration within a belt is also 
hastened by the continually changing tensile stresses, 
the wrenching and bending of the fibers, the pounding 
of the belt against the pulley at every contact, and 
the surrounding moisture, dirt, oil and other harm- 
ful elements to which the belt may be exposed. 
Cotton belting is no exception and, if anything, 
must be more thoroughly protected than leather to 
remain in good condition through a long life. This 
applies to all cotton belting, whether woven, or canvas 








FIG. 1. BISCARDED CANVAS BELT WHICH WORKED PER- 


FECTLY AFTER TREATMENT 


folded and stitched and whether filled or unfilled. The 
former, commonly known as “painted canvas” belting, 
is by far the more common. This form is filled with 
some preparation to prevent stretching and water- 
proof it, and covered on the outside with 1 or 2 coats 
of red paint, thus forming, while new, a good and 
comparatively cheap belt for rough hard work. 

When run with proper slack this kind of a belt 
gives splendid service for a while without attention, 
the length of time depending upon the character of 
the work, the load, the amount of slipping and the 
exposure. The paint on the outside and the gum in 
the filler naturally keep the water out; but after a 
painted belt has been in use for some time, the paint 
wears or chips off the inner surface, leaving the pores 
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more or less open. If no protective measures are 
taken, the gum in the fibers gradually hardens and the 
belt becomes stiff. At this stage cracks appear upon 
the back of the belt, working in from the edge. 

As the belt cracks in this way the fibers are likely 
to break as well as become exposed to moisture. These 
conditions need not be serious if given proper atten- 
tion, but if neglected, are bound to make trouble. 

Water cannot get out as easily as it can get into the 
minute cracks and, if its entrance is permitted at all, 
the fabric sooner or later rots. As the original pre- 
servative and waterproofing materials begin to fail 
from age they must be replaced; something must he 
applied which will penetrate the cracks and openings 
of the paint and get down into and among the fibers 
of the cotton to soften the gum and fabric and keep the 
belt pliable. This substance to be effective must also 
waterproof the belt and keep its surface in condition 
to prevent slip. 

Outside of all considerations of belt preservation, 
proper care of any canvas belt will pay well in the 
increased amount of power transmitted. Where the 
belt is kept in prime condition it continues to trans- 





12-IN. CANVAS BELT 7 YR. IN HARD SERVICE AND 
STILL, IN GOOD CONDITION 


FIG; 2; 


mit full load without the necessity of tightening to 
prevent slip. This in itself effects a big saving in 
decreased attention, less trouble from hot boxes, worn 
bearings and a minimized internal friction load. The 
possibilities of careful treatment of a painted cotton 
belt are well illustrated in the accompanying photo- 
graph of a 10-in. heavy canvas belt at the plant of 
the Richford (Vt.) Mfg. Co., (furniture factory). The 
14-in. pulley on the motor runs at 850 r. p. m. and 
delivers to a 40-in. pulley on the shaft. The belt was 
old and had frequently been cussed as no good and 
was put into service only as a makeshift. At first 
this belt wou]Jd not carry the friction load, and had 
to be treated with Cling-Surface, a preservative prep- 
aration made by the Cling-Surface Co., of Buffalo, 
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N. Y., for belting and ropes. Now this belt trans- 
mits 85 hp. without a sign of slip, although the sag 
is 23 in. from direct line of the pulleys. 

Another typical example is that of the 12-in. can- 
vas belt illustrated. This belt has been working for 
? yr. in the plant of the Marion (Ind.) Stove and 
Foundry Co., and has been treated with Cling-Sur- 
face throughout that time. It runs from a 72-in. 
driver (200 r. p. m.) to a 42-in. driven pulley on 
11-ft. centers and delivers 50 hp. Although the sag 
is 1% in., under greatest load there is no slip. The 
belt is always clean and pliable and never requires 
other attention than an occasional application of the 
preservative. 

Plain canvas belts are used mostly in uniformly 
dry places because in their natural state they are 
easily influenced by atmospheric conditions. If not 
given special treatment they act something like a 
clothes line—tight on damp days and loose on dry 
days. If left unfilled, a woven canvas belt, and most 
of them are woven, is apt to stretch a great deal and 
in doing so is reduced in thickness and width. There 
is a considerable advantage in treating these belts 
with a preservative waterproofing composition in that 
the inner fibers mat down closer without the surface 
cracking and by increasing the density, firmness, and 
weight of the belt prevent the stretch to a consider- 
able degree. A belt of this kind once saturated with 
Cling-Surface or any other waterproofing compound 
is impervious to moisture and should give good ser- 
vice even where climatic conditions or running wa- 
ter are troublesome. 

Applying preservative to cotton or other belting 
is a matter of small effect and will always prove 
profitable over letting belts take care of themselves. 

In the case of Cling-Surface, the manufacturers 
advise its application hot with a brush or from a 
spouted can giving a fine stream. ‘The preservative 
should be applied a little at a time to allow the fabric 
to take it up gradually. This may be repeated at 
short intervals until the belt is completely filled, after 
which one slight application in a month or two will 
be sufficient to keep the belt working well. 


SMOKE INDICATOR 
By T. W. McNEILL 


ROGRESS in the abatement of smoke through- 
p out this country and abroad has reached a 

point where those engaged in the engineering 

profession may review the achievements with 
no small degree of satisfaction, yet history has yet to 
record a single instance where a furnace or method 
for the burning of bituminous coal has been devised 
that is absolutely safe or smoke proof under varying 
operating conditions of the average steam boiler 
plant. Especially is this true in the case of hand 
fired furnaces. 

The writer, after many years of grief and research 
on this very scientific proposition, finally came to the 
abrupt conclusion that the “missing link” in the 
chain of his personal achievement was some reliable 
means of indicating the exact condition of the smoke 
stack at any and all times, with the least possible 
effort on the part of the fireman; in fact, it must be 
as convenient and accessible as either the steam gage 
or water gage. ; 

The following is a description of a device that is 
the result of the “conclusion,” and it is as reliable in 
the indication of smoke densities as the steam gage 
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in indicating pressure, and can be placed so as to be as 
planly viewed by the fireman as either the steam or 
water gages. The device is now placed on the market 
and is in use in many plants with great success. 

In Fig. 1, A represents the breeching or stack 
through which the smoke passes. Flanged to either 
side is a 6 or 8-in. pipe (B and C). The hinged cone 
reflector and lamp D passes a ray of strong light 
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FIG. 1. THE SMOKE INDICATOR IN SECTION 


through the passage of the smoke into pipe C and 
onto a screen placed in the sight box or hood E, re- 
vealing to the observer a large, white spot, changing 
in color as the opacity of the flue gases varies from 
pure white to jet black, as in Figs. 2 and 3. In Fig. 1 
are shown at F, small holes, and means for regulating 
a supply of air to prevent smoke and soot destroying 
the brilliancy of the lamp and reflector, also at G, pro- 

















THE BLACK SMOKE INDICATION 
THE CLEAR CHIMNEY INDICATION 


Fic, 2. 
FIG. 3. 


tecting the screen. Fig. 4 shows the method of mak- 
ing angles by means of 45 deg. hinged mirror re- 
flectors. 

To appreciate fully the convenience of the ap- 
paratus one must see it in operation. Firemen could 
hardly be expected to give service and economy in 
the operation of boilers without a steam gage, neither 



















































































SMOKE INDICATOR ARRANGEMENT FOR CARRYING 
THE INDICATOR AROUND ANGLES 


FIG. 4. 


should they be expected to do so in the prevention of 

smoke without an indicating device to guide them. 
The indicator is handled by the Boiler Room Im- 

provement Co. of 181 Van Buren St., Chicago, III. 
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WISCONSIN ENGINE COMPANY 
REORGANIZED 


ONSIDERABLE addition to its equipment and 
working capital has been made recently by the 
Wisconsin Engine Co. in order to allow it to 
enter extensively into new lines of manufacture. 

Up to the present time this company has been con- 
trolled by strong Pittsburg interests. On account of 
the location of the plant, it became desirable to bring 
Milwaukee capital into the company and 2 of the new 
directorate will be prominent business men of the 
latter city, and as Mr. Adams, the new president of 
the company, is a Milwaukee man, this will place the 
controlling interest at Milwaukee. 

The plant of the Wisconsin Engine Co. is located 
at Corliss, a growing manufacturing center, about 20 
miles from Milwaukee and 7 miles from Racine, Wis., 
and it is, therefore, apparent that the changes in the 
directorate will bring about far more intimate con- 
nection with the details of the business than has been 
possible heretofore when the company was controlled 
exclusively from Pittsburg. 

The principal business of Wisconsin Engine Co. 
has been the manufacture of Wisconsin Corliss en- 
gines, and in this field it has won an enviable reputa- 
‘tion, and Wisconsin Corliss engines, including some of 
the largest which have ever been built, may be found 
in operation in every section of the country. 

Due to certain distinctive features of design, Wis- 
consin Corliss engines are satisfactorily operated at 
higher speeds than are desirable with the ordinary 
design of Corliss engine, and it is probably due to this 
fact that the company has maintained a large and 
growing business in Corliss engines in the face of com- 
petition by the steam turbine. 

It is the purpose of the new organization to foster 
and to build up the existing Corliss engine business, 
but the addition of new capital and new equipment are 
chiefly for the purpose of enabling the company to 
enter extensively into new lines of manufacture. Chief 
of these will be the Adams Gas Engine, which will be 
manufactured in sizes from 200 to 3000 hp. in a single 
unit. 

The company was fortunate, even before its new 
organization was perfected, in securing orders for up- 
wards of 10,000 hp. of the Adams engines and increased 
shop facilities and new equipment are now being in- 
stalled to permit of the rapid and economical produc- 
tion of this additional line of manufacture. 

EF. T. Adams, the new president of the company, 
is an engineer who is well known among the users of 
heavy machinery throughout the country. He has 
been identified with the manufacture of heavy machin- 
ery for many years, dating back to the early days of 
the Edward P. Allis Company in Milwaukee, where 
under Mr. Reynolds he was connected with the design 
and installation of most of the important power and 
pumping installations in the country. 

Mr. Adams was a pioneer in the heavy gas engine 
business in the U. S., being identified with the first 
large gas engines put out by the Westinghouse Co., 
and later as manager and chief engineer of the gas and 
mill engine department of the Allis Chalmers Co. 

During the past few years there has been far 
greater advancement than is generally realized in our 
knowledge of the practical operation of large gas en- 
gines, and the large engine designed in the light of this 
experience has become as simple and reliable as -a 
Corliss engine and has crystallized into a form that 
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will undoubtedly remain as a standard for many years 
to come. The Wisconsin Engine Co. is therefore re- 
designing its engine and preparing to enter upon its 
manufacture, with jigs and special tools, for the accurate 
duplication of parts, firm in the belief that gas engine 
design has now reached a basis where such standard- 
ization is commercially possible. 


ANOTHER EXPLOSION FROM 
FAULTY SAFETY VALVE 


T Estacada, Oregon, on March 4, a safety valve 
A out of commission on the boiler of a donkey 

engine used in a logging yard was responsible 

for an explosion which caused the death of 7 
men, 5 being killed instantly and 2 dying afterwards 
from injury. The boiler was thrown into the air to a 
height of 500 ft. and landed a quarter of a mile away 
from its first location. This plant was operated by 
James Pittman and his brother William for pulling 
logs from the neighboring hillside toward the river 
mill. 

A new power dam is being built across the Clack- 
amas River and this engine hauled the logs needed 
on the first stage of their journey to the dam. A 
second engine pulled them on the second stage, after 
which they were drawn into the mill by power from 
the plant. 

' For several days the safety valve had been work- 
ing badly and improvised devices had been tried as 
experiments. On the morning in question William 
Pittman, the engineer of the outfit, started for Port- 





THE BOILER IN ITS FINAL RESTING PLACE 


land to get a new safety valve and had gone but a 
short distance when he heard the explosion which 
killed his brother and 6 others. 

The boiler had been left in charge of a man named 
Negvits, who was a new man at the plant and had 
been assigned as fireman. He started the fire before 
breakfast and had plenty of water in the boiler when 
apparently the absence of a safety valve permitted the 
pressure to rise beyond that which the shell could 
stand. 

The workmen were gathered about the boiler 
warming themselves before starting the work, when 
the explosion occurred. The boiler, which was of 40 
horsepower, ‘rose almost straight into the air and then 
turned over and over as it descended, plunging some 
6 ft. into the ground and then rebounding fully 10 
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ft. and rolling over to the position in which it is shown 
in the illustration. 

The entire accident is another sad commentary on 
the foolhardiness of attempting to operate a boiler 
without a safety valve in good condition and the folly 
of putting an unskilled man in charge of a steam plant. 


NEWS NOTES 


STERLING H. BUNNELL, works manager of the Gris- 
com-Spencer Co., has resigned to open an office at 90 
West Street, New York, as a specialist in factory system 
and consulting engineer. Mr. Bunnell is the author of 
“Cost Accounting for Manufacturing Plants,” now in 
press by D. Appleton & Co., as one of their Business 
Series. 

Mr. Bunnell is a member of the American Society of 
Mechanical Engineers and of the American Gas Insti- 
tute, and has represented the Griscom-Spencer Co. in 
the National Board of Metal Trades. He graduated from 
the Sheffield Scientific School of Yale University in 
1891, and took his degree in Mechanical Engineering 
in 1893; started as draftsman with the Holly Plant of 
the International Steam Pump Co., became foreman of 
the drafting room, and later assistant to the manager. 
Following this engagement, he held successive positions 
with corporations manufacturing woodworking ma- 
chinery, Corliss high-speed steam and gas engines and 
refrigerating machinery; designed and built the Brown- 
Cochrane Shops at Lorain, Ohio, and later, as works 
manager for several large plants, installed cost keeping 
systems. During 4 years with the Griscom-Spencer Co. 
he reorganized its shop system throughout and superin- 
tended construction of much engineering work, including 
the gas manufacturing plant of the General Carbonic Co. 
at South Elizabeth, N. J., and the electrification of the 
factory and chemical works of the Dodge & Olcott Co., 
of Bayonne, N. J. 

Mr. Bunnell has been retained by Clinton H. Scovell 
& Co., certified public accountants of Boston and Chi- 
cago, to take charge of the cost keeping and factory 
efficiency branches of their work, and will also represent 
them in New York. Mr. Scovell was recently a partner 
in the accounting and auditing firm of Harvey S. Chase 
& Co., of Boston, but severed his connection with that 
firm November 30, 1910, to organize his present business 
enterprise. 

THERMOID RusBsBer Co. has secured as New York rep- 
resentative P. G. Staunton, who for a long time has been 
connected with the Peerless Rubber Co. Mr. Staunton 
will be located at.the New York office, 250 West 54th 
Street. 

Russet R. Ux has opened an office as public drafts- 
man and designer in Lansford, Carbon Co., Pa., for the 
making of drawings, tracings and blue prints from pencil 
sketches or alterations of present plans. 


MAKING THE EArtH yield an increase adequate to 
supply the needs of the population will be considered 
on Tuesday evening, April 11, at a meeting of The 
American Society of Mechanical Engineers, in the En- 
gineering Societies Building, 29 West 39th St., New 
York, when a paper upon the Economic Importance of 
the Farm Tractor, by L. W. Ellis, will be presented. 
Also Dr. Charles E. Lucke will give an illustrated talk 
on the mechanical equipment of farm tractors. 

Bocart GAs PowER ENGINEERING Co., of Buffalo, N. 
Y., has called a stockholders meeting at which the capital 
will be increased to $100,000. 
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HoovEN, OWENS, RENTSCHLER Co., of _Hamilton, Ohio, 
has recently cast for use under a steam hammer, an anvil 
block weighing 50 tons, with base 8 ft. 6 in. square; the 
top is rectangular with a face 38 by 54 in., and the 
height of the anvil is 6 ft. The company has just com- 
pleted shipment of an order for 25,000,000-gal. pump- 
ing engines for the city of Brooklyn, N. Y., the entire 
shipment requiring 80 cars for carrying the engines. 
These engines are of the crank and flywheel type, triple- 
expansion, the high-pressure cylinder being 28 in., the 
intermediate 50 and the low-pressure 80, the stroke be- 
ing 60 in. 

As showing the equipment of the shop of this com- 
pany, an order recently received for an 1800 hp. engine 
was made in less than 29 days from the time of the re- 
ceipt of the order to shipment. ‘The diameter of the 
cylinder is 38 in., the length of stroke 60 in., with valve 
gear of the Corliss gravity type. The engine frame is of 
the one piece, extra heavy, rolling mill type, which has 
of late become popular in large power plants. The fly- 
wheel is made up of 8 sections, is 20 ft. in diameter with 
a 66-in. face, and weighs 75,000 Ib., while the total weight 
of the engine is 125 tons, the frame being 40 tons in 
weight. 

One of the recent features in the equipment of the 
Hooven, Owens, Rentschler Co.’s shops is a device for 


testing out dash pots. This machine operates the valve - 


mechanism precisely like working conditions for 5 hr. 
or continued until the operation becomes satisfactory. 
The valves are of the releasing gear type and, for the 
test purposes, are operated by a motor. 


BOOKS AND CATALOGS 


FroM THE Engineering Magazine comes the 1910 vol- 
ume of the Engineering Index Annual, which in every 
way is as complete and helpful as former volumes have 
been. It is difficult to estimate the assistance which this 
book gives in searching for information which has been 
published in the technical press. The fields covered are 
Civil Engineering, Electrical Engineering, Industrial 
Economy, Marine and Naval Engineering, Industrial 
Engineering, Mining and Metallurgy, Railway Engineer- 
ing and Street and Electric Railways. Each topic is di- 
vided into sub-heads and the classification index shows 
under each sub-head the different topics in alphabetical 
arrangement. The Index is more than a mere index, as 
a short summary of each article is given so that its 
nature can be seen. This saves much labor in looking up 
articles which may not be along the line on which infor- 
mation is desired. Cross indexing between topics and 
classifications gives ready reference in case the subject 
for which one is seeking is classified under a different 
keyword from the one looked for. Long experience in 
this indexing has given the editors a thorough knowledge 
of the requirements of a successful index and the fact 
that 496 pages have been filled with the index is a guar- 
antee that all articles of serious value appearing in the 
technical press during the year 1910 have been listed. 
The book is for sale by the Engineering Magazine, 140 
Nassau St., New York. The price is $2 in substantial 
cloth binding. 

Motion Stupy, by Frank B. Gilbreth. 115 pages, 
5 by 8 in., illustrated and indexed. Cloth binding, price 
$2, New York, 1911. 

This book is an explanation of the methods used by 
Mr. Gilbreth and his company in eliminating lost motion 
in building operations. The daily papers have contained 
brief accounts of some parts of this work in connection 
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with the railroad rate suit and the arguments of the 
counsel and testimony of experts on scientific manage- 
ment. The bricklaying illustration has become familiar 
and that is one of the motion studies given in full detail 
in this book, but the book is more than this, for it an- 
alyzes the different factors which enter into efficient 
performance of work. These include not only the method 
of performing operations but the conveniences for doing 
the work, the effect of surroundings, clothing, heating, 
lighting, the physical condition of the workmen, tempera- 
ment, training, and the study of the motions necessary 
in an operation to determine what are useful and neces- 
sary and what are useless. To anyone interested in the 
subject of scientific management the book will be found 
a help in introduction of this time and cost saving 
method. 


MATHEMATICS FOR THE Practical, MAN, by George 
Howe. 145 pages, 5 by 7 in., cloth binding, price $1.25. 
New York, 1911. 

This book has been written to explain simply the ele- 
ments of algebra, geometry, trigonometry, logarithms, 
co-ordinate geometry, and calculus. It is hardly neces- 
sary to say that condensing the treatment of so many 
subjects into the space of 145 pages, and not very well 
filled pages at that, the treatment of each is brief. The 
author has made the not unusual mistake of confusing 
briefness with simplicity. While the treatment of al- 
gebraic operations is fairly complete, the space devoted 
to geometry, trigonometry, logarithms and calculus is so 
small so to give no clear idea of the principles involved 
and anyone attempting to make use of the brief rules 
would soon find himself hopelessly at sea. Furthermore, 
no practical application whatever of the mathematical 
processes has been given. A few examples for practice 
are given in the performing of the computations, but 
there is no attempt to show in what way these operations 
can be of any practical use to anyone. As an aid to 
the application of these branches of mathematics to 
every-day work it is difficult to see how the book can be 
of any assistance. 


_ LATHE GEARING is a treatise for mechanics and ap- 
prentices on the method of figuring the gears for cut- 
ting threads of different pitches by the use of a screw 
cutting lathe. It gives also the dimensions of threads 
of different pitch including pipe threads and instructions 


for chasing threads without a backing belt, for -chasing - 


double and triple threads and for calculating the speed 
of gears or pulleys. The author, W. F. Smith, 1158 W. 
Hamburg St., Baltimore, Md., makes a special offer to 
Practical Engineer readers and will send a copy of this 
treatise for 5 cents to anyone interested. 


In THE MARCH ISSUE, commenting on the book by 
Hinckley and Ramsay, on the Slide Rule, it was stated 
that this was “especially designed for boiler inspectors, 
engineers and cranks.” ‘The word “cranks” was a mis- 
take and should have been “mechanics.” The book is 
one well worth the attention of engineers. 


Nortu Daxora LicNiTE as a Fuel for Power-Plant 
Boilers is the title of Bulletin No. 2 just issued by the 
Bureau of Mines. This bulletin describes a series of 
tests at the pumping plant of the United States Reclama- 
tion Service at Williston, North Dakota. The Reclama- 
tion Service has a large project there and had installed 
steam boilers with furnaces designed to burn a brown 
lignite that was mined on adjacent government land. 

The furnace is of the semigas-producer type and has 
an external resemblance to the so-called Dutch oven. 
The most striking features in its construction are the 
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deep-set grate and the construction of the space between 
the bridge wall and the end of the prolonged fire brick 
arch. The furnace is designed to work on the gas-pro- 
ducer principle. The solid fuel is gasified on the grate 
and the gas passes through the space under the arch into 
the combustion chamber where most of the gaseous com- 
bustible burns. 

The results of the tests on the lignite show that this 
fuel, though generally considered unsatisfactory, may be 
used with fair.economy under boilers that generate their 
full rated capacity. In fact, when the number of heat 
units available is considered, the results compare favor- 
ably with those of better grades of fuel. 

The tests are deemed important because the lignite 
deposits of the Northwest are so extensive and the dis- 
tance of the region from other coal fields is so great that 
a large portion of the United States, including parts of 
North Dakota, South Dakota and Montana, may be 
greatly benefited by any improvements in the methods of 
utilizing this local fuel supply. The lignite in this field is 
low in heating value, some of it containing nearly 45 per 
cent of its weight in moisture, and it is difficult to burn 
in the furnaces commonly used for the better grades of 
coal, but the tests have shown the possibility of design- 
ing suitable furnaces for burning it profitably. 

The tests were conducted by the Technologic Branch 
of the Geological Survey, which is now a part of the 
Bureau of Mines. The authors of the bulletin are D. T. 
Randall and Henry Kreisinger. The buletin will be of 
interest to fuel users, especially to those located in lig- 
nite territory. It may be obtained by addressing the 
Director of the Bureau of Mines, Washington, D. C. 

PITTSBURG GAUGE & SUPPLY CO. has 
brought out Bulletin No. 02 describing a new oiling 
system known as the White Star Individual Con- 
tinuous. 

A NEW BULLETIN from the Ingersoll-Rand Co., 
Form 7004, describes the Cameron steam pumps, man- 
ufacture of which has recently been taken over by the 
Ingersoll-Rand Co. These pumps were formerly man- 
ufactured by the A. S. Cameron Steam Pump Co., as 
outlined in a recent issue of Practical Engineer. 

IN ALMANACS, FASHIONS have changed. Di- 
rections for planting in favorable phases of the moon 
no longer have place; and even jokes and homely, 
pithy sayings, such as Poor Richard was wont to deliver, 
have passed into the great beyond of printers’ ink. 
Within the last few years the arm of progress has 
swept tradition aside, and produced an almanac in ac- 
cord with the times. Containing not only all practical, 
scientific information regarding the changes of season 
and the movement of astronomical bodies, the modern 
almanac goes further and makes itself each year a 
purveyor of the latest gospel of agriculture by giving 
strong, striking, signed articles from the great author- 
ities of agriculture. Of such a nature is the handsome 
100-page almanac recently issued by the International 
Harvester Co. of America, with general offices in Chi- 
cago, Ill. In usefulness it has not been surpassed by 
its authoritative utterances. The feature articles in 
the new almanac are by Frank P. Holland, President 
Texas Farm and Ranch Pub. Co., who writes on Trees 
Worth Growing; Prof. P. G. Holden, of the Iowa 
College of Agriculture, who writes on Corn; W. D. 
Hoard, editor of Hoard’s Dairyman, who tells about 
Up-to-date Dairying; and Henry. Wallace, editor of 


‘ Wallace’s Farmer, who advises on Sanitation in the 


Country. Building Suggestions by J. E. Wing; Farm 
Power by Prof. C. E. Lucke of Columbia University ; 
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Farm Mechanics and Progress, together with maps 
showing the number of machines in use and the pro- 
duction of wheat by decades from 1840 to 1900. The 
articles are accompanied with photographs of the 
writers and are powerful and full of pith. Many other 
subjects are interestingly treated in this book. A 
copy of this valuable book can be had by asking the 
Company. 

FROM THE DE LAVAL STEAM TURBINE CO., 
comes an interesting little booklet on the steam turbine 
for both high and low pressure, explaining how the low 
pressure as ordinarily used is a by-product in the plant 
and power secured from it is obtained at low cost. A 
copy can be obtained from the company at Trenton, N. J. 

PERFECT LUBRICATION is the theme of a book- 
let issued by the Swain Lubricator Co., 350 Lake St., Chi- 
cago, Ill., describing the lubricator, its advantages and 
how it secures economy, cleanliness and convenience. The 
different styles of lubricators for shafting and loose 
pulleys are described in detail. 

THE RICHARDSON MODEL M Mechanical Lu- 
bricator is the title of an attractive 16-page catalog re- 
cently issued by the Richardson-Phenix Co., of Milwau- 
kee. Besides giving a description of the Richardson Lubri- 
cator, the pamphlet also contains an engineering discus- 
sion on the principles of cylinder lubrication, and records 
of tests and oil consumptions with different kinds of 
force-feed lubricators, made in several large plants. Cop- 
ies of the above pamphlet can be had by addressing 
the works at Milwaukee, Wis. 

FROM THE BRISTOL CO., Waterbury, Conn., 
comes Bulletin 127 describing the Bristol Class 3 Record- 
ing Thermometers for temperatures from 63 deg. below 
zero to 800 deg. F. The catalog gives full description 
of the details of these instruments, showing how they 
are applied and the different graduations of recording 
charts that are furnished for use with the thermometers. 

HOOVEN, OWENS, RENTSCHLER CO., in its 
pulietin 115 describes a new type of power driven pump 
which has been placed upon the market. The pump is 
known as the Hamilton Power Pump, has no complicated 
parts, is light in weight, the up-keep expense is small and 
the first cost is comparatively low. The bulletin describes 
the pump fully, giving half tones and line drawings 
which make it an instructive and interesting book for 
an engineer. 

WHEN BELTS BREAK is the title of a pamphlet 
describing and illustrating the method of using the Clip- 
per Belt Lacer, making a hinge joint. This is issued by 
the J. B. Stone Co., of Grand Rapids. 

FROM THE FT. WAYNE Electric Works, Ft. 
Wayne, Ind., have come bulletins in which are described 
the Wayne Bell Ringer Transformer, Train and House 
Lighting Transformers, the Wayne Electric Rock Drill, 
made at the Rock Drill Department at Madison, Wis., 
and described in bulletin 1120, Small Motors and Their 
Applications, bulletin 1122, Single-Phase, Pre-Payment 
Induction Watt-Hour Meters, bulletin 1123, and the Fort 
Wayne Electric Fans for 1911, bulletin 1126 which is 
a handsome individual catalog. All of these bulletins 
are well illustrated and fully describe the apparatus of 
which they treat. 

BOILER ROOM TACTICS, published by the Heine 
Safety Boiler Co., St. Louis, Mo., consists of general rules 
for care and management of Heirie boilers, including 
description of the construction of these boilers and di- 
rections for blowing down, for cleaning the boiler of 
scale. for regulating draft and for attending to the su- 
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perheater when one is installed. Copies can be obtained 
from the Heine Safety Boiler Co., 2449 E. Marcus Ave.. 
St. Louis, Mo. 

EXTRACTS FROM THE SMOOTH-ON Instruc- 
tion Book, a pamphlet issued by the Smooth-On Mfg. Co., 
of Jersey City, N.J., shows the uses to which the different 
grades of Smooth-On Elastic Cements for iron and met- 
als may be used, and the repair of castings, the making 
up of joints, the repairing of fractured parts on machin- 
ery and the application to gaskets. A novelty is the 
Combination Smooth-On Iron Cement and Rubber Sheet 
Packing. The booklet may be had from the Smooth-On 
Mfg. Co. 

MUCH INFORMATION CONTAINED in little 
space is the best characterization of the miniature 
No. 65 catalog issued by the Murray Iron Works 
Co., of Burlington, Iowa. This contains the same 
information, the same _ illustrations and description 
of details of the parts of the Murray engines 
and boilers as. does the large catalog, but all 
reduced in size so that they will be convenient 
for carrying in the pocket while being clearly readable 
and as attractively designed and printed as in the larger 
catalog. The engines covered are the standard and roll- 
ing mill types of Corliss engines with all details illustrated 
and explained, the Murray separators, feed-water heat- 
ers, boilers of different types and air compressors. 

LAGONDA-ENTERPRISE MULTIPLE 
STRAINERS is the title of an attractive catalog recent- 


ly issued by the Lagonda Mfg. Co., of Springfield, 


Ohio. It contains a description of a new typé of 
multiple strainer suitable for the removal of sus- 
pended matter, such as ice, sticks, seaweed, grit, 
etc., from boiler feed water, and also from _ con- 
denser circulating water. These strainers are built 
in sizes up to 48 in., with a number of different compart- 
ments depending upon the size. The Lagonda-Enter- 
prise Strainer is unique in that its effective straining area 
is from 2.152 to 6 times larger than the area of the pipe. 
It is also possible to clean separate compartments of the 
strainer without interrupting the flow through the others, 
thus eliminating the necessity of shutting down circula- 
ting or boiler feed pipes in order to clean out the filters 
used. 

THE JEFFERSON UNION CO., Lexington, Mass., 
has just gotten out a limited number of cards, 11 by 
15 in. which give complete information including dimen- 
sions and price lists of Jefferson screwed and flange 
unions. Upon the other side, sections of the fittings 
are shown embossed in colors. 


TRADE NOTES 


D. T. WILLIAMS VALVE CO., of Cincinnati, 
Ohio, is getting nicely settled in its new factory and not- 
withstanding the larger force, better equipment and other 
advantages, the employes are kept busy filling orders for 
its products, which consist of valves, steam traps, lubri- 
cators and other steam specialties. Iron body valves are. 
at present, having a run, a large share of the output be- 
ing used exclusively by Laidlaw, Dunn, Gordon Co., on 
hydraulic elevator pumps. 

CHANDLER & TAYLOR CO., of Indianapolis, In- 
diana, found its factory capacity somewhat limited and 
during the past year has improved its equipment by the 
addition of machinery which decreases the time required 
for turning out its products. In the foundry all cast- 
ings are rammed by jarring machines, by means of which 
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the largest moulds can be made in a minute’s time, 
whereas with hand ramming the time required would be 
several hours, at least. Another: piece of apparatus 
which lessens the work of the factory is a boiler riveter 
which has recently been installed. ‘This is operated by 
hydraulic pressure requiring one man and a boy, who 
are able to do the riveting of a boiler in one-third the 
time formerly required. 


THE WM. POWELL CO., of Cincinnati, Ohio, has 
recently placed upon the market a cylinder oil pump 
which has a positive feed, can be regulated to feed any 
desired amount of oil, feeds only while the engine is 
running and in proportion to the speed. Appearance and 
workmanship are of the excellent quality characteristic 
of the Powell products. 

HOPPES MFG. CO. of Springfield, Ohio, has, dur- 
ing the past year, increased its factory equipment so as 
to be able to handle more rapidly the increased business 
which has been coming in. Recently this company manu- 
factured an 18,000 hp. exhaust feed-water heater and 
purifier, which is made entirely of cast iron. This heater 
has a diameter of 90 in. and is 21 ft. in length, the pur- 
chaser being Rogers-Brown Iron Co., of Buffalo, N. Y. 
The Milwaukee Ry. & Lt. Co. has been furnished a 
steam and oil separator, which is 120 in. in diameter, be- 


ing supplied with a 66-in. exhaust. steam inlet and 58-in. ° 


outlet ; this is one of the largest separators that has ever 
been built. 


LAGONDA MFG. CO., of Springfield, Ohio, has 
found it necessary, owing to increase in business, to en- 
large its present factory and a building 50 by 150 ft. 
will be erected this coming year. This company manu- 
factures tube cleaners, strainers and other power plant 
accessories which have met with great success in the 
boiler room. One of the recent improvements made on 
the tube cleaner is the enclosing of the air hose used 
on the device for feeding the boiler tube cleaner into 
Stirling boiler tubes, a detail which makes the machine 
more easily operated. 

THE BROWNELL CO., of Dayton, Ohio, reports 
the following installations of its apparatus: Insane Asy- 
lum, St. Louis, 2 enclosed type automatic engines, direct 
connected to 200-kw. generators; Rheinhardt & Newton. 
Cincinnati, Ohio, 2 150-hp. boilers built for high pres- 
sure, also 2 double eccentric engines connected to 125-kw. 
generators of the enclosed automatic type. Among the 
new pieces of apparatus which have been placed in the 
shops of the Brownell Co. are a number of drill presses 
which greatly facilitate the assembly of engines and de- 
crease the time required for filling orders. 

YALE & TOWNE MFG. CO. has been awarded the 
contract for installing a complete monorail overhead 
tramway system for the J. H. Ladew Co.’s new mammoth 
tannery, Plank Road and Passaic River, Newark. The 
equipment comprises about 34 mile of I-beam, 3 travel- 
ing cranes, transfer, devices, automatic fire door attach- 
ments, etc., and is notable as showing the tendency to- 
ward overhead or “aerial” transportation for the handling 
of materials in up-to-date manufacturing establishments. 


THE AMERICAN SHIP WINDLASS CO., of 
Providence, R. I., reports recent orders for the Taylor 
Gravity Underfeed Stoker: 16 %-retort stokers for 
Stone & Webster, for the new Boston Elevated Railway 
plant at South Boston; 56 %-retort stokers for the New 
York Edison Co.’s 2 Waterside stations; 3 4-retort 
stokers for the Detroit Public Lighting Plant, this being 
a repeat order; and a 6-retort stoker for the Pfister & 
Vogel Leather Co., Milwaukee, Wis. The order for the 
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New York Edison Co. is particularly interesting because 
this company has conducted tests on various stokers since 
the completion of the Waterside Station No. 2. The 56 
stokers will be installed under 56 650-hp. B. & W. boilers 
which have heretofore been hand-fired, the object being 
to increase the steaming capacity of these units so as to 
take care of a recent large increase on the generating 
end. 

ALBANY LUBRICATING CO. has moved to its 
new building at. 708-710 Washington St., New York. 
The illustration herewith shows the new home of the 





company, which is now in its 43rd year, having been 
founded in 1868 in Troy, N. Y., afterwards moving to 
Albany, from which it takes its name. 


WALTER L. FLOWERS & CO. report an un- 
usually busy month in the sales of Acme oil filters. 
Orders for 90 filters were booked from March Ist to 
10th which included quite a large shipment for Japan. 
That engineers in Japan believe in filtering oil and 
the superiority of the Acme Filter is shown by the 
constantly increasing volume of business. In the past 
8 yr. over 750 filters have been shipped to customers 
in that country. 


AMONG THE RECENT sales reported by the 
Ohio Blower Co. are the following: Swartwout 
Rotary Ball-Bearing ventilators; to the Oliver Chilled 
Plow Works, South Bend, Ind., third order; Swart- 
wout Rotary Ball-Bearing ventilators to D. T. Wil- 
liams Valve Co., Cincinnati, Ohio; Wysong Laundry 
Co., Mankato, Minn.; W. S. Haskell & Co., Toledo, 
Ohio; B. F. Goodrich Co., Akron, Ohio; National 
Carbon Co., Cleveland, Ohio; 2 6-in. Swartwout verti- 
cal receiver steam separators to the Michigan Paper 
Co., Plainwell, Mich.; 12-in. vertical upcurrent oil 
separator to Endicott-Johnson Co., Endicott, N. Y.; 
steam separators to Farmers Feéd Co., New York, N. 
Y.; Cadillac Mfg. Co., Cadillac, Mich.; Pritchard 
Stamping Co., Rochester, N. Y.; Ohio Quarries Co., 
Amherst, Ohio; the Fitzsimmons Co., Youngstown, 
Ohio; 36-in. Horizontal Swartwout oil separator to the 
Holly Sugar Co., Huntington Beach, Cal.; other oil 
separators to the Michigan Paper Co., Plainwell, 
Mich.; D. C. Armbrust, Los Angeles, Cal.; Ellwanger 
Barry Realty Co., Rochester, N. Y.; M. D. Olds, Che- 
boygan, Mich.; Bachelor Timber Co., West Branch, 
Mich.; cast-iron exhaust heads to Freedman’s Hospital, 
Washington, D. C.; Ellsworth Collieries Co., Ellsworth, 
Wash. Co., Pa.; Buffalo Evening News; Quincy Market 
Cold Storage Co,, Boston; Krausneck, Yauchzi & Co., 
Rochester, N. Y.; Kelley & Jones, Pittsburg. 
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CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are inserted under regular 
headings at the rates of 40 cents per line. About nine words 
make a line. No display type allowed, but the first three 
words may be set in capital letters. Minimum space sold, 
two lines. 

Under classification, “Positions Wanted,” advertisements 
not exceeding four lines will be inserted for subscribers once 
free of charge. 

To insure proper classification, copy must reach this office 
on or before the 15th of month preceding publication. 





Positions Wanted 


POSITION WANTED—As engineer in power or manu- 
facturing plant;. experienced with all kinds of engines and 
boilers; references. Address Box 165, Practical Engineer, 
Chicago, IIl. 4-1 








POSITION WANTED—By young man 22 years of age, with 
a firm establishing a branch in Southwest as assistant and to 
learn the business thoroughly. S. M. Morse, 377 Hudson Ave., 
Newark, Ohio. 4-1 





POSITION WANTED—Young man 25 years of age 
would like position as engineer in small plant; have had 
experience in ice plant and also have run steam roller; good 
habits. Address M. Hughson, Shelby, Mich. 4-1 





POSITION WANTED—By young man as assistant or 
oiler in engine room; have nearly completed steam engi- 
neering course in I. C. S.; age 24; sober and industrious; 
some experience; give full particulars. Address Box 166, 
Practical Engineer, Chicago, III. 4-1 





POSITION WANTED—As engineer, to take charge of 
a small plant, or assistant in a large one; have had 9 years’ 
experience; good machinist; hold 2nd class Mass. license; 
familiar with individual A. 'C. motor drive and street railway 
work; age 30. Address Box 167, Practical Engineer, Chi- 
cago, Ill. 4-1 
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AGENTS WANTED—TO SELL lubricating oils, belts, 
hose, paint, varnish, to factories, mills, stores, threshers; 
éxclusive territory to right party; experience unnecessary. 
Manufacturers Oil and Grease Co., Cleveland, Ohio. 4-3 





ENGINEERS WANTED IN every town to sell Wiech- 
mann Tube Cleaners for water and fire tube Boilers. Per- 
fection in the art. Attractive proposition. Clyde Mach. 
Wks. Co., Chicago. 3-2 





- ENGINEERS AND MECHANICS—To make big money 
selling Incomparable “ZIZ’ Hand Soap. A 10-cent can will 
instantly remove more dirt and stains from the hands than 
four cakes of any soap made, and it will not injure the most 
delicate skin. Small sample free. Byram Mfg. Co., Box 
3133, Boston, Mass. 4-tf 





For Sale 


FOR SALE—5 BOUND VOLUMES on complete steam 
engineering; all I. C. S. books; price, $10.00. Fred Mead, 
Box 201, Stamford, Conn. 4-1 








FOR SALE—TWO 1-INCH HOT water test meters, 
Worthington plunger type; body all brass; in perfect order. 
W. H. Odell, M..E., Yonkers, N. Y. 4-1 





FOR SALE—ONE SEVEN-TON Chambersburg double 
frame steam hammer, complete with one extra cylinder, two 
extra pistons and piston rods. Cylinder 26 inches diameter, 
6 ft. stroke; anvil block 6 ft. square at base. Price, $4,000 
cash; purchaser pays freight. Address W. D. P., care of 
Practical Engineer, Chicago, III. 4-1 





FOR SALE—$1.50 WILL BUY castings and all material 
for our neatly designed automatic steam engine. Engine 
will develop 1-16 H. P. Has fly-ball governor and rotary 
valve with adjustment for wear. Blue prints and instruction 
sheets 25c. Complete engine ready to run $6. Elgin Wheel 
& Engine Co., Elgin, III. 





Patents and Patent Attorneys 





POSITION WANTED—As engineer by young married 
man age 24 years; strictly temperate and steady; holding 
Ohio second class license; own indicating .outfit, proficient 
in its use; 5 years experience with Corliss and Automatic 
engines; D. C. and A. C. machines.’ Address P. O. Box 471, 
Jamestown, Ohio. 4-1 





POSITION WANTED—Young man 23 years of age 
would like position as engineer. Four years’ experience with 
steam plant. Can come at.once. Address Charles Ferris, 
23 N. Grove St., Grand Rapids, Mich. 4-1 





POSITION WANTED—As fireman or assistant engineer 
in small stationary plant or somewhere around machinery; 
3 years’ experience on a dredge boat; good habits. Address 
Box 163, Practical Engineer, Chicago, II. 4-1 


Help Wanted 


COMPETENT AND EXPERIENCED stoker erectors 
at once. State age, experience, reference and salary ex- 
pected. Give full details. Address Box 168, Practical Engi- 
neer, Chicago, III. . 4-1 














WANTED—A SALESMAN FOR the Chicago and sur- 
rounding territory to handle our line of power plant special- 
ties on liberal commission basis. Address Box 164, Prac- 
tical Engineer, Chicago, III. 





HIGH GRADE SALESMAN WANTED by prominent 
manufacturer of piping, equipment of every description, 
valves, fittings, flanges, etc. This is an unusual opportunity 
for an aggressive, capable salesman whose selling experience 
has been along the line of high pressure power plant installa- 
tions, but all applicants will be considered. Give age and 
full account of experience in first letter. Address Box 161, 
Practical Engineer, Chicago, III. 


PATENTS—WANTED, IDEAS—Manufacturers are writ- 
ing for patents procured by me. Send for free 72-page guide 
book and list 200 inventions saan R. B. Owen, Dept. 28, 
Washington, D. C. 3-3 





PATENTS—H. W. T. Jenner, Patent Attorney and Me- 
chanical Expert, 608 F St., Washington, D. C. Established 
1883. I make a free examination and report if a patent can 
be had and the exact cost. Send for full information. 10-tf 





PATENTS—C. L. Parker, late Examiner U. S. Patent 
Office, Attorney-at-Law and Solicitor of Patents. Patents 
secured promptly and with special regard to the legal pro- 
téction of the inventors. Handbook for investors sent upon 
request, 186 McGill Building, Washington, D. C. 4-tf 








Educational and Instruction 





THE SLIDE RULE was invented 50 years ago. But not 
until Geo. W. Richardson simplified same did it become pos- 
sible for a.person of limited education to learn its use. En- 
gineers, electricians, superintendents, managers, eStimators, 
master mechanics should have one. $2.00 with book of in- 
structions and suitable pocket case. Send for circular. Also 
see reading pages of this and back numbers of Practical 
Engineer as to-its practical utility. Address Geo. W. Rich- 
ardson, consulting engineer, Dept. W., 4212 24th Place, 
Chicago. 4-1 





Miscellaneous 





EVERY ENGINEER should be posted regarding the new 
system of vacuum heating installed without payment of roy 
alty; I have valuable information; write today. T. L. Reeder, 
1413 W. Jackson Blvd., Chicago, III. 











to 
fo 





